


CHAPTER 1 
CONSOLE HARDWARE OVERVIEW 



1,1 INTRODUCTION 

The fystfiR contolt Is tht point of interfact bttwten the 
optrator» field engineer* or development engineer (during debug) 
end the JUPITER eoiputer syitea, Ite function In life It to 
support the diagnostic philosophy, boot the systeWf and wonltor 
the system envlronfuent of the JUPITER system. 

The console hardware consists of a DEC PDP-11 compatible 
instruction set »lcroprocessor# 64k words of ram, 6k words of 
PROH, six serial asynchronous I/O devices, a time ef_Ye«r clock 
(with battery back-up) that includes an lnterval^JlmSer> system 
clock control hooks (system clock start* stop, cir^tfiif-step)* 
diagnostic peths» some mass storage device Interface oath, 
environmental monitoring path for monitoring both the power 
sub-system and the thermal environment* and 256 words of 
non-volatile CMOS ram (with on board battery backup). 

The Console also provides a path to the JUPITER system specific 
logic housed on the I/O box module. The specific functions 
available are described in the l/o-Box subsystem specification 
but are described, briefly* here for ease of understanding. The 
I/O-Box houses a TTL-Bus Monitor* Diagnostic Path Logic* and the 
Master Oscillator Control Logic, 

The following diagram (figure 1) Is a blocK diagram which shows 
the Console interconnections to the JUPITER System, 
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FIGUPE 1 JUPITER SYSTEM CONSOLE BLOCK 
DIAGRAM 



(•2 GOALS 

1h« congoit fUbsyittB* qoali ar«i 

1. M««t JUPITEP SYSTEM RAMP gO«l». 

2« support R«note Dlagnosit. 

i e r th e Iwip l effiant a tion - 



4, proviat On«Llne dlagnoili capability. 

5. Provlda a eonaola load device conslatent with the system 
RAMP raquirtnitnti and philotoohy, 

Thf following lectlons describe the specifications that )T>ust be 
net for the console subsystem to meet its Qoals* 



1.3 P0f4ER REQUIREMENTS 

The console subsystem (the L0063 module) requires the following 
powert 

#5 volts 15 amp. (or less) 

♦12 volts • 1 amp. (or less) 

•12 volts 9 1 amp. (or less) 
The console subsystem! load device (Mass storage unit) requires 
the following power I 

BAll«NEl 

lis Vac f 12 amp. (max) 

BAll"Nri 

230 vac 9 6 amp. (maiic) 

RL02t 

RLVll (RL02 CONTROLLER « M8013 6 M8014)l 

«5 VOLTS • 6,S amp, 
4'12 volts • 1 amp. 
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1,4 ENVIRONMENTAL FEOUIPEMBNTS 

Th« congoit iubsysttw !• designed as an Integral oart of the 
JUPITER syitewf and as such, is Intended to operate in a dec STD 
Class A environment. The console relies on the system pacicagincr 
to assure that the applicable RFI/EMI standards are assured. 



l.S OPTIONS 

There are NO Options available for the console subsystem . The 
cables and ternilnal devices attached to the console 
cofBwunications ports are not part of the console subsystew. 



1,6 PRE*REQUISITE8 y 

The following items are required for proper console subsystem kJ^ ■? 

operation! ^ 'U'^ / , ra^-^ ' 

• VT100 or eguivalent video display terwinar] / 1,^ c^-^ ,., ^J?^' 

• LA38 or equivalent hard*eooy ter»lnal J ,r U iP ^^'" ' 

• Sufficient power and cooling 'o^'"'" 

• Two (2) RL02 Disk Drives 



1,7 NEGATIVE SPECIFICATIONS 

The following items are not part of the console subsystem 
geals/desion crlteriai 

1, software compatibility with exlitlng POP-11 based 
systems. 

2, compatibility with existing* off the shelf* pre-built 
operating systems. 

Both of these items are precluded because of the 
OPtimi«ation of hardware based addressing for the 
communications and other l/b devices used to achieve a 
single module console subsystem. 

3, Use of "QBUS" devices on the console PLB interface is 
restricted to an address ran^t of 774400-774576, a 
single interrupt vector address of 160 (octal)* and a 
level four interrupt. 
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1,8 CONSOLE RAMP 

Tht tollowing data lifts tht HAMp goals for the jupiteR console 
subsystem. These Qoals reflect the overall system Ramp aoals. 

1. Error detection and Error Logglnci 

2« Remote Diagnostic 

3, i/0»Bus monitor support (I/O Bex resident transaction 
Bonitor with an hlitorlcal ring buffer) 

4, console Memory Error Correction (soft error detection) 

5, console Memory Parity (classical PDP-11 parity) 

6i LoopbacK Diagnostic capability for console 
communications lines 

7t Temperature and Airflow sensing 

8, Power Supply Monitoring 

9. Module Isolation Diagnostics 

10, software support of the above lifted features 
U. Error Recovery 



1 

1,9 IMPLEMENTATION 

The console subsystem ramp goals are Intimately tied to the 
overall jupitep system ramp goals and^RA^ structure. In fact# 
tha console is the focal point for implementing the various RAMP 
features that muft be included In order to meet both cuatomer and 
Digital Equipment corporation expectations. 



1,9,1 CPU Error Detection And Error Logging 

The internal structure of the jupiter CPU is a pipelined 
architecture. This structure lends itsolf to the detection of 
single bit trrort through the use of odd parity on each nine bit 
portion o« the data path. The partitioning of the data path is 
such that input has a parity checK performed before an operation 
if aeeompllfhed, Thif method of partitioning allows the Pipe to 
be stopped and the error occurrence to be recorded. 
Additionally* this allows the input to be properly recovered and 
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rttritd. 

Th« virioui logic functlont within tht JUPITER CPU arc taikea 
wltb inforalng tht eonfoXa fubsyitew of the occurrenct of « 
parity trror. A foft trror» l.t. a tyantlent parity trror - ent 
that dotf not occur tvtry time data Is ta^ into a Junction, can 
bt corractad through tht racovary of a corraet copy of tha 
arronaouf Input data, Thara ara yarlout intarmadlata laval 
coplaa of Accuwulator (AC) data including a Maatar AC copy, that 
ara availabla for luit this purpoaa. 

The cloclc input for the failing logic function (perhaPi, the 
entire CPU • with the exception of |he m*boxS li stopped in an 
orderly and proper fashion upon detection of a parity error,. The 
console suPtystam is tasKcd with reftarting the clock in an 
orderly and proper wanner. 

The fact that an error has occurred is logged by the console 
subsysteiRf stored in the console load device* and, upon proper 
restart of the clocks, the console infor»s the CPU that there is 
error inforwation that the operating svstaw »ust forward to the 
systew error log. This provides a redundant log of system error 
conditions but this is extremely beneficial, as will be shown in 
the next section. 



1,9,2 JUPITER Systen Remote Diagnosis 

The console subsystem provides an asynchronous comRiunicatlons 
channel that allows the use of remote system diagnosis. This 
cemiunications channel allows field Support to call the jupiter 
system and access the console. The remote diagnosis channel can 
be used to run device diagnostic programs that will determine if 
a nodule is in need of replacement. Through the use of this 
diagnostic tool, the reiote diagnostic oath, there will be a 
higher than previously experienced degree of certainty that the 
nodules the Field support Engineer brings to the ailing machine 
are the proper modules. 



1.9,3 JUPITER I/O-Bus Monitor 

The I/O Bus Monitor resides on the l/o box module and records the 
TTL BUS Data and transactions in a Ramdom Access Memory, Tha 
console can access this recorded data via the console I/O box 
Interface, The I/O Bus Monitor appears te the Console as 
registers in its I/O address space, ror a detailed description 
of the I/O Bus Monitor refer to the I/O box Engineering 
Specification, 
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li9,4 conioit Mfiorv Purity 

Tht contolt iUbfyittw local meniorv hat weworv parity Impletnentaa, 
This allowi tht dttaetion of anv ilngla bit error, Memory 
tranf««ri tutowatlely 9fntratf and ch«c>e parity - odd parity of 
eourtt* Thii trror dtttctlon iehamt coupled with the soft error 
corrtctlen wtthod # provide a console memory that is capable of 
single bit error detection and correction. 



1,9,5 Console Hewory Error Correction 

the console subsystem local memory has an error correction 
mechanism built Into the console resident softwartt This 
software algorithm consists of a series of checK words that when 
coupled with a CBC type routine provide the Isolation to the 
single bit error level. The method of backing up this error 
correction scheme Is the console reboot from the coniole load 
device. The console reboot sequence does not require jupiter cpu 
intervention to be accomplished. This means that the console can 
recover from soft errors with out Impacting the system 
performance, it Is possible for the console to reload a bad 
block of memory (perhaps 396 word block} with out reloading the 
whole console memory* 



1,9,6 Loopbaek Capability 

All console devices have loopbaek capability. The disk 
Interfacef the communications channtls* and the l/o*Box interface 
can all be looped back on themselves to turn typical write Only 
or Bead only paths into Read/write paths. This Loopbaek 
capability Is extended In the l/O-Box to include the TTl.-8us» the 
Ports (under bam loadable control) and the h«box path. 



1|9,7 Environmental Monitoring 

The conioie subsystem can monitor the Physical environment to 
determine the presence of over temperature or out of voltage 
specification conditions. The enviromental monitoring Is 
accomplished by the Enviromental Monitoring modules. The JUPITEP 
system uses two EMMs (one in i/o cabinet and one In CPU cabinet) 
and interface to the the Console module via a single RS422 type 
eommunieation line. 
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1«9,8 Ditgnoftles 

Tht JUPITER SyitfJB dlagnoftlcs provldt true module failure 
isolation. The basic areniteeture of the CPU is such that fault 
conditions can be detected and with some moderate support from 
the console subsysteRi# the failing unit can be determined, 

All of the features described in 2.1 fre supported by the console 
nonitor software supplied by the diagnostic engineering group. 
Thif software is resident on the console load device. 
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CHAPTER 2 
SYSTEM CONSOLE DESCSIPTION • HAPDWARB 



2,1 IMfPODUCTlON 

A bloek diagram ot tht JUPITEP Contolt is ihown in figure 2, Tht 
JUPITEP contole iUbiVituB It battd on tha Digital EQuloTant 
Corporation r-ll cmIp tat. This chip sat rnicroprocassor 
inplananti tha «yll PDP-U/34 instruction sat, as Implamented, 
tha r*U hat a naximum addrassing capability of i24K words of 
«a«ery and 4K wordt of t/0 toaca. This addressing capability Is 
liplanantad as 64K words of I^AM, 4k words of ppom, and 4K words 
of PBOM-i/0, Tha sybtystaiB includes a DMA dls»c type of mass 
storage unit (Pli») Interface* six programmable atynchronous 
comnunlcationt channelt* a time of year clock with an interval 
timer feature (on module battery bac)eup)»non-»volatlle PAM (on 
nodule battery backup)* a DEC mmu • mawory management unit» a 
parallel i/O channel to tha I/O box,, a console oanel Interface, 
and Maintenance/Diagnostic registers. L .jj .'-s ,> \\^\\i-id^ 

This subsystem can be viewed as a simple* 'Sounded pdp-U computer 
system. The contOle subsystem executes the PDP«U instruction 
tet» handiat interruptt* addrettet i/o m the classical pdp-U 
manner* and has the typical PDP-11 programmable/ jumperable 
features hardwired. Interrupt vectors and priorities are hard 
wired m this tubtyttem because there are no variations to the 
ttandard contole tubtyttem. 

Tha heart of the contole procettor It contained on three 
MOS/LSI ehlpti They are the data chlo* the control chip and the 
memory management unit (mmu). The data and control chlpt are 
combined in a tingle 40»pin package. The mmu it packaged at one 
40*pln chip. Perferenee appendix i for a detailed functionality 
detcrlptlon of the r-u chip set. 
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2,2 r-lJ MICRO OESCRIPflON 

Tht r-U MICRO (Dtt/Ctl) Chip r«co<3ni«es and exacutes tht 
PDP-il/34 inatructlon ittf »upport« four priority vactorad 
Interrupt lavalt* .0«A# addreatef up, to 28K of wamorv* and 
fupportf tha eXataleal pop»u t/o pacia. 



2(2«i Data Chip 

The data chip contalni the PDP-11 general reglatera, the 
processor status »erd (PS), several working reglstersr the 
arithwetic and logic unit (ALU)f and conditional branching logic. 
The data chip does the following, 

1, Perforws all arlthwetic and loclcal functions. 

2, Hendles all data and address transfers with the DATA bus 
with the exception of relocation, which is handled by 
the MMU. 

3, Generates west of^ the eignals used for interchlo 
comRiunieatlen and external system control. 



2,2.2 Control Chip 

The control chip contains the microprograi sequence logic 
and 552 words of iBlcroprogram storage In progratumwable logic 
arrays (PLA) and read-only memory (ROM) arrays. 

During the course of a normal microinstruction cycle, the 
control Chip eccessts the appropriata microinstruction in the pla 
or BONf sends it along the mib to the data and mmu Chios for 
execution, and then generates the address for the next 
nicrolnstruction to be accessed. 



2,3 MMU DESCRIPTION 

The MMU chip provides the memory management function and 
storage for status registers and the FPU floating point 
accumulators (not used in jupiter consoia). This chip provides 
dual mode (usar and Kernel) addrefs relocation of 18 hits, 
81xtaen»bit virtual addressee are rtcelved from the data chip via 
the data addrtss lines (OAi), relocated to the appropriate 18-bit 
physical address, and the sent on the DAt to replace the original 
virtual address. The mmu chip contains the status registers and 
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active paae rt9liter« (PAB/PDR r«glfttr pairs) as well as access 
protection and , trror detection capabllltv. Refer to / for 
progawinq information, ( -9 

the HMU or Memory Managewent unit chip expands the 
addressing space In the sa»e manner as the PDP-ll/34 MHU but the 
addressing is ll»itted to the on board wemeryi 64K words of . RAM, 
4K words of PROM In the mewory address arear 2K words of prom In 
the I/O address area^ and the I/b device addresses Implemented in 
the upper 2K words of the I/O area. 



2t4 MICROINSTRUCTION BUS (MIB) 

The l6-blt tlwe-iBUltlplexed, microinstruction bus is common 
to the data and control chip, A subset of the MlB is routed to 
the MMU because it does not need access to all mib control 
signals, A different subset of the MIB controls the console 
board logic* 



2,9 DATA ADDRESS LINES (DAL) 

The DAI* It a time-multiplexed bus which transfers data from 
the data chip to the other mqs chips or between the console oanel 
interface or^DATA bus and the mos chips. The DAL also transfers 
service informationf power-up mo^e/bootstrap address and 
Interrupt vector address to the mos chips* 

DAL 17 and DAL 16 are only genterated by the mmu chip during 
address relocation. 



2*6 POMER-ON ADDRESS (PMR-QN ADR) 

The PNR-ON ADR bufffr contains option data which is used 
during power up and in the emulation of the pdp-U halt 
N»acroinstructlon, The PWP-ON ADR buffer gtnerates the power-un 
node* halt/trap 9Ptlen and bootstrap addreat which is hardwired • 
The gating of this data en the dal is controlled by mib 3 from 
the r-11 MXCROi A power-on mode 2 is ustd* This mode causes the 
P»ll MICRO to Internally generate a bootstrap address by looking 
at tha pwR-ON ADR buffer (DAL IS18 « 160000), This address is 
loiaded into the PC. The processor sets the PS to 340 (octal, 
PS<0''t0S> ■ 7) to inhibit interrupta before the processor is 
ready fo; them* The processor beglnf execution by fetching an 
instruction from the location pointed to by tne PC. The 
halt/trap option is wired to trap to 10 (octal) on a halt 
instruction* The following conditions will cause the F-U MICRO 
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to read the PWB-ON ADR buffer, 

t« Power«up fequence for the console which 1$ initiated by 
the negation of the OCLO ilgnal from the Envioronnental 
Monitoring lodule (emm). The normal power-up sequence 
is initiated by the power«on condition of the console 
panel s«lteh/es. 

2, console start which is Initiattd by depressing the 
console start switch on the console panel. 

9. 8ysta» start which is initiated by depressing the system . 
start switch on the console panel, a-- J 

4, The aleetronte finger which is generated by the aUPiTER ,,< ^^'■ 
processor via the I/O Box interface, 4''*^ t ' "^ ^ 

aX' ^^^° 4^'->^ ^ 
The format of the PWR-ON ADR buffer ll as follows i >^\,a^^i ^^ 

15 14 13 12 11 10 09 ^8 [^" A I't,^^'^ 
«.......^.......^...,...p.... , .., , , ^iVt ly 

Il>lpl|0l0t0f«f0l \^^^ ^^"^ 

i . » , « i » . » « » » ^, ^ ,^ 

«.......i......,|,.....«i»,...«.f.....f— — I— •— t—— — "« u^ \y* f 

07 06 «5 04 03 02 01 m v/^"" .^^y^ 

«.....«.p.««...«P»......|......«t.. , i # V>>^ y 

I POK I p I I till ^ \y^ ,5 ^ 

«*•••.•.,..•.«*., ........ .......I t.......t ,.— ..— 4^\P «^^^ 

bits <lift»> • indicate one of four power up options, r ji'^ 

001 power UP to vector 24 rff^ 

0I1 power UP to micro-ODT L 

10t power UP to a user boot macrocode 

111 power UP to user microcode 

bit <2> • is halt ootion, it determines the action taicen 
when a HALT is encountarad in Kernel mode, 

01 go to »iero»ODT on HAtT 
ll trap to 10 (octal) on HALT 

bits <6i3> • unused* raad as don^t cares 

bit <7> • indicates the condition of the power level (ACLO) 

01 power level bad 
ll power level oKay 
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bit <8> • It uffd to iptclfy tht user macro boot address, 

0p get boot address of bits <15i9> 

It use 1730(^0 as the macro boot address 

bits <15|9> " upper 7 bits o« tht user waero boot address. 
bits <8I0> are set to « by the F-U MICRO, 



2«7 SERVICE 

The SERVICE buffer places service information on the dal 
every r-tl MICRO clocK iow time with the exception of an address 
relocation by the mmu chip. The F-lt MICRO (control chip) uses 
this serviet Infornatlon to determine whether to Interrupt or 
fetch the neict Instruction, The format of the service buffer Is 
as follows In the order of priority in which they are handled, 
(highest to lowest)! 

19 14 13 12 11 10 09 08 
««....«.^.«.....t«——p— .«— I— — ••! I I ♦ 

t I I e t Event l INTR04I INTROSI tNTR06| INTR07t 

II i I 11 I t I 

«««.....|,»«...« |..»..«.t ••»••••! «•••••• I -•«——f—»-t——<—» 

07 06 05 04 03, 02 01 00 

•••«.««.i •••••«» i ••••••• i. •«»•«• t •••••••! •"•-•«• t »••"•— I "•—•••« 

I PMRr t 1 i i CTLERRi MMUERRI PARERRl BUSERRf DCOK I 

IP P P II I II 

«••..•••,••••••« |....,..t •••••••I •...••• t •••••.• I •••••. «t ••.——# 

fill Tnnui jliryifft htflnfrfnn icUxt AtMti 

<0> aoCbKi Powtr«up slcrnal 1 

<4> acTLEPRf No active Control chlo 1 
<3> #MMUEPRi Memory Management abort 
<l> vBUSERRi System BUS tlmecut i 

error 
<2> #PAREPR| PARITY ERROR I 

<6> •SPAREt Causes an unconditional 

Jump to Control chip 3 

loeoation 76 
<7> PWRFI Power-fall signal l 

<9> INTR07I Priority tevti 7 i 

interrupt request 
<12> EVENTi Event lint interrupt I 

reguest (priority 

level 6) 
<9> IIITR06I Priority Level 6 I 
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<t0> 
<5> 



interrupt request 
INTRQSt Priority Level 5 

Interrupt requeft 
INTR04I Priority Level 4 

interrupt reoueit 
HALT! Hext request 



» Atynehronoui «bort<»e«usin9 eerviee inputs# 
conditions generate RESET (section A,2,5}. 



1 
1 
I 
Ite. 



these 



2,8 INTERRUPT VECTOR (INT VECT) 

Interrupt requtiti ere initiated from the console internal 
deviceSf I/O BOX and RLi92 Disk Drive controller and passed to the 
Flt»NZCRO for processing. 

.-••••NOTICE—— 

with the exception of the RL02 DlsK Drive, 
a|l console interrupts must be program diswlssed 
(i.e. The condition causing the interrupt must be 
citsrod by softwartt) 

The INT VECT buffer generates the Interrupt vector address 
during the Interrupt acknowledge sequence from the F-ll micro. 
If an interrupt is being serviced* the F-U MICRO asserts mib 13 
(lAK) which is ussd to control the qating of the int vect buffer 
onto the OAL. Ail interrupt vector addresses (including the 
RL02) are hardwircd/PROM generated. The format of the int vect 
buffer is as follows. 

IS 14 13 12 U 10 09 08 
• ••••••.^•••••••{•••••••l. .•••••! »•••... I ••••••• I •••••••! •—.••« 

f0 f0 f0 10 10 10 t0 t^ t 
t I I t t I I t t 

••••••••{•••••••{•••-•••{•••••— {••••••«i>*»«<"— i— — — 1«— ••"-« 

07 06 05 04 03 02 01 00 

•••.•.••{.••••••{•••••••I ••••••• t •••••»• !••••••- t •••••••!•••••— « 

I Assigned Vector t 

t (PROM Data} I 

••••••••{•••••••{•••••••{•••.•••{••••.••{.••••••{•••••••{••••— « 

bits <15|8> • Interrupt Vector (iNT VECT) 

These bits are hardwired to aero to generate an 
address renge of 000377"000000, 



bits <7i0> • interrupt Vector (Int vect) 
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Tn«if bits are programed in prom and defined ag 

fOllOWft 

bite <7ii>0ctal Afslgned Device 

160 RL02 

270 All unaligned pbom location! 

300 EMM and CTY (SIO 0) 

310 KLINIK and Vf (SIO U 

320 0N and intereonaole fsio 2) 

340 108 ERR (I/O Box) 

344 108 ATN (I/O Sox) 

350 TSO riaq (TOlf Shift Uone) 



2,9 CONflOtE PANEL INTERFACE 

The contole Panel interface consliti of a conaoie panel, an 
addreasabie register and interface ilnei between ti^e console 
panel and console nodule*. 



2«9,l Console Panel 

The JUPITER systeiB console Panel conalsts of five switches 
and thrte LED Indicators. The control panel is used to select 
ihich Of the local teriinals is the CTV» enable klinik, control 
systei bn/0£f# and provide control for starting the console or 
systf«« 
The following switches ars resident on the console paneli 

1, POWER ON • This is the waster power switch that is used 
to enablf all DC power on or to turn off all DC power. 
This switch is used in conjunction with position i and 
postion 2 of the control switch. 

ON Postioni all DC power is enabled. Battery Backup Is 
enabled • provided that the ON position was achieved 
while the CONTROL switch was in position 2 through 4 - 
and ♦$ volts» +12 volts* •12 volts are on to the console 
iBOdule and the envloriental monitoring module. The 
BA*iiN also has power applied. The console software 
coomands the IMm to turn on all other DC power « mbox, 
EBOX, IBOXf PPA# I/O BOX, and PORT Logic. 

orr Positioni ah DC power Is disabled. Battery Back Up 
is disable, All DC power is shut down regardless of the 
position of any other Console panel switch. 
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2, CONTROL • This is a four (4) position Kty switch, 

position li Powtr Olitblt • This switch position is 
us«4 In conjunction with th* POWER ON switch, whsn in 
this position* POMER ON can bt ustd to turn orF systtm 
DC powtr. Systtm DC power can not be restored until the 
control switch Is changed to positions 2 through 4, 

Position 21 Power Enable - This switch position is used 
in conjunction with the master power on switch. The 
CONTROL switch must be in pogltlons 2 through 4 in order 
<or the POWER switch to enable system DC power* 

Position 31 KLINIK User • This switch position is used 

to infortn the console softwara that those features 

associated with a KLINIK link in USER mode can be 
enabled. 

Position 41 KLINIK CTY - This switch position is used 

to Inforw the console software that those features 

associated with a KLINIK link in CTY mode can be 
enabled, 

3, CONSOLE LOCK • This is a two |2) position Ray switch. 
When In the lock "ON* position, the SYSTEM start and 
CONSOLE START switches are not functional. The console 
software reads the state of this switch to envoke 
software features associated with the console lock 
switch, 

4, SYSTEM START • This Is a monewtary contact switch that 
is used to Initiate a "cold* system start. The console 
LOCK switch must be in the or? position for this switch 
to be functional. Activation of the SYSTEM stapt causes 
the console processor PC to be forced to 160000 - the 
first word location in the console I/O prom, 

8, 5ONSOLE START • This is a momentary contact switch that 
is used to initiate a console start (not including a 
system start). The console lock switch must be in the 
OFF position for this switch to be functional. 
Activation Of the CONSOLE start causes the console 
processor PC to be forced to I60000 - the first word 
location in the console I/O prom. 




v 



^ 
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Tht following LED'f art rtsident on the control paneii 

i« TTL OM • Thii liED Indicates that there 1» ttl oower 
available to thla LED and to the Console. 

2. KLINIK • This LED li console software dependent and used l-^,\<-^^'-i 
to indicatt that the KLINik linJc is enabled/operational, ^ ^^O^' ' 

3, KEEP ALIVE -Thli LED ii console software dependent and 
uied to indicate reoccurrino eowmunlcation between the 
JUPITEP software and console software. 



2t9.2 Interface Lines 

The interface linea between the console panel and console 
nodult ara TTL level conpatiable. Connections are made from the 
I/O baciePlana • console module slot - to the console panel 
circuit board. The following eight C8) interface signal lines 
transwit information between the console panel and console 
nodule. 

1. C8L START L • Thif line if asserted low as long as the 
CONSOLE START switch is depresied. 

3. SYS START L • This line is asserted low as long as the 
SYSTEM START switch is depressed, 

3, LOCK L • This line if afserted low when the console LOCK 
fwitch if in the OFF pofition. 

4, KLINXK USER L • asterted high when the control switch is 
in pofition four (4), 

5, KLINIK CTY L - afforted high when the control switch is 
in pofition three (3). 

S. KALV LED L • afferted low bv the confole woduie to turn 
on the KEEP ALIVE LED. 

7. KLINIK LED L • afffrted low bv the conaole woduie to 
turn on the KLINIK LED. 

8. TTL ON L ■ afferted low bv the console module to turn on 
the TTL ON LED. 
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3t9,3 Confolt Pantl Znt0rf«ee Register 

The eoniole pmtl interface reaii):er 1» a 16-blt reglitep 
addrettabit In tne eoniole X/o ipaee. there are five (S) tl^nt 
eiittinq Dlodei (LED) on the eoneole module which are uied to 
encode a failing dlagnoatlc teat. These leds are driven by the 
console panel interface rtaiiter. The format for tnls register 
is as follovst 

Addressi 771200 

15 14 13 12 11 10 09 0B 

I KALV I KLlNIKi | LED 4 I LEO 3 I LED 2 i LEO 1 I LED I 
I LED I LED i f t I t 1 t 

07 96 «5 04 03 02 01 00 

I I KLINIKi KLINlKi LOCK | PWP I SYS | CSL I SWLTCHi 
I f USER I CTY i I START I START | START | CLR I 
•»......|»«««,»«i,»»...»t««.w«|...»...|..—..«|....— I •••—.•# 

bit <15> • KALV LED (write only bit) 

01 Turn KEEP ALIVE LED Off, 
11 Turn KEEP ALIVE LED on. 



bit <14> * KLINIK LED 



(.avfile ^^^''l) 



01 KLINIK LED IS OFF. 
II KLINIK LED is ON. 

bit <13> • Net Used 

bits <iai8> • LED <4l0> 

These are the five LEDs residing on the console 
nodule, (write only bits) 
01 Turn LED on. 
It Turn LED off. 

bit <7> • Not used 

bit <S> • KLINIK USER (read onlv bit) 

0| KLINIK USER mode Is not enabled. 
It KLINIK USER mode is enabled. 

bit <5> • KLINIK CTY (read only bit) 
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01 KLINIK CTY B>o<Sf 1» not tnabled, 
II KLZNIK CTY node is enabied, 
bit <4> - LOCK (rtad only bit) 

01 Th« eontolt pantl console LOCK iwitch if 

In tht orr poiition, 
II fht eontolt panel CONSOLE LOCK switch is 

in tht ON position* 



At ^ - 



PHR SfART (rtad only bit) 



01 DCLO frow tht EMM has not bttn asserted 

or SKLTCH CLR (bit <0>) hat bttn gtntrated. 

11 A pontr on condition (OCLO asstrtion) has 
bttn tncounttrtd. No acctis to the NV ram 
is allewtd until this bit li cltar. 

bit ^ • SYS START (rtad only bit) 

01 A systtiB "cold" start has not bt Inltlattd 
from tht eensolt pantl or swltch clr (bit <*») 
has bttn gtntrattd. 

II A syttta "cold" start has bttn Inltlattd 
fron tht consols pantl. 

bit <1> • CSL START (rtad only bit) 

01 A eontolt start has not bttn Inltlattd 

froJB tht consols pantl or SWLTCH CLB (bit <i^>) 
has bttn atntrattd. 

ii A consols start has bttn initiated from the 
eontolt pantl* 

bit <0> • SWLTCH CLR (wrltt only bit) 

01 No function, 

II fritting thlt bit cltars tht PWR start, 

SYS STARTf and CSL START latChtS (bits <3ll>). 



2*10 ADDRESS (ADR) 

Tht addrtsf but (ADR I7i0) it a Trl-Statt but uttd to drivt 
ftnory addrttt lintti Mtmoryt rtgitttr* and dtvlet ttlectlon It 
alto dtcodtd from |ht addrttt but to control gating of tht 
dttlrtd rtad or wrltt data. Tht addrttt but it drivtn by tht ADR 
1710 rtgltttr with tht txctp^lon of oma trantftrt. In tht catt 
of a DHA trantftr tht ADR 17|0 rtQitttr It Tri«Stattd and tht DMa 
ADR latehtt drivt tht addrttt but. 
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All fddreising li Impltmtnted on word (i6»bit») boundariet 
and bytt instruction addresslno luppertad. 

»ht ADR nin rtfliittr li clockad for evtry data Input or 
data output addrtit cycXf gtntrattd by tht f-u micro, it 
oontaing th« phyilcal addrttt for Immedlataly following or last, 
data input or data output eyelti 

Tht DMA ADR latehai (bltt <ni0) receives address bits via 
%h9 RM Inttrfaet data lints and latches upon the receipt o« SYNC 
from tht PLl inttrfaet control lint, DMA addrtsses/tranaftrs are 
only supporttd by tht consolt RAM, 



2,U CONSOLE MEMORY 

Tht MiBory mapping of tht 2080 console Subsysttm provides for 
acetiiing tht 7»K words of on board mtmory (68K words In the 
Mtiory Pagtf and 2k Words In tht I/O Page) partltlontd as shown 
in tht following physical addrtss mapi (Reference Appendix a# 
ADDRESS REFERECNE CHART) 

PAGE r-ll PHYSICAL ADDRESS FUNCTION 

(OCTAL) 
M 0«00e0"377776 (word boundary) RAM (addressable) 
E 40««f0«737776 (word boundary) non-existent 
M 7400i0»757776 (word boundary) 4K PROM 



I 7600t0-76777« (word boundary) 2K PROM 

770000-770776 (word boundary) 256 words nv ram 
b 771000-777776 (word boundary) i/o Devices 

Rotlct that tht PROM mtifiory ovtrlaos tht mtmory and i/o space so 
that tht top 4K words of mtmory (4k Rom) art accessible only when 
tht MMU is enabled, in this manneri the necessary powtr-up 
routints cen always bt acctssed while the routlnts In tht 4k prom 
can bt acctsitd only *htn tht svsttBi mmu is enabitd, 
Addltionally« although tht mmu provldts the capabilities to 
address tubitantUlly wort •tnory than Is Implefflented on the 
consolt proetsson thtrt art no provisions for addrtsslng rotwory 
that is not on-board, (^^^(rcL^ J<5jl^ ^(U.. I'mpU 7 

Tht R*M (64K X IS Dynamic Random Access Mtwory) Includes memory 
byte parity, 8y|t parity Is computed on data being writttn and 
chtcKtd on data btlng read from mtmory. Tht parity circuit Is 
intendtd to assure data Inttgrlty in tht RAM Mtmory. It Is not 
intended to provide bus transaction Parity bttwetn tht r-ll CPU 
and I/O dtvlets. 
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1h«rt it no ptnty impltwinted for the PROM (6K x 16 Read Only 
Meiory) or the NV RAM (256 x 16 Non-Volatlle Pandora Access 
Memory), The only parity iiapleraented in the l/o ipace it on the 
X/0 Box Znterfaee. 

Af noted the epecitic addrees space asslonment tor the ppom 
in the »t»ory epaee it 740000«757776> however* the hardware 
dteodlna doot not loelc at address bits 16 and is which allows 
this PROM to reco9ni«e addretiet in the range of 440000»757776, 
Ihit allow the mewory PROM addressing to be tolerable of address 
Cailurtt attoeitattc) with address bits 16 and 15, 



2,12 DATA BUS 

The DATA but (DATA 15|0) is a Trl-State bus used to 
trantferi 

U data betwean the DAL (F-ll micro) and memory* Time of 
Year ClpcK# Maintenance reoisters* aerial Line Units, 
Diaonottie Sean Port Select register* RLB interface, and 
lOB Interface. 

2« addratt bitt to the RLB Interface and XOB Interface from 
the OAt CF-ll MICRO), 

3, data between the ram and plb interface for dma 
trantfera. 

4, address bits to the DMA adp latches from the RLB 
interface for DMA transfers. 

The DATA but is an exact copy of the DAL bus at all tintes 
with the exception of a r«u micro data input cycle or a DMA 
transfer. 



2.13 MAINTENANCE RECISTERS 

2,13,1 MAINTENANCE ERROR REGISTER (MTERR0) 

with the exception of DMA transfers and mmu abort 
conditions* the MTERR0 register win contain the physical error 
addratt for the ram or XOB Interface read parity error, or 
imeditate trap error condition. The MTERR0 does not capture the 
error address for DMA read transfer from RAM. in the case of an 
MMU abort the contains of the MTEPR0 are indeterwient. 
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Tht MTERR0 rtglsttr Is ciocKed to the address bus Data (»Dr 
tsi0) on rtid cycles of the ram or lOB Interface, It Is also 
clocktd to ADR 1510 When RESET signal ciBimedlate trap condition) 
Is 9tnerated, it • console bus otrlty error (CSLB PERR) Is 
det«ctt4^--c:ifieklng o« this rtoister on ram and I08 interface read 
cycltsGirtjprohibitfd until the CSLB PERR Flag is cleared by 
conioitp^rmrt. The asitrtion of all resets clocic the mterR0 
reflisttr. The following iii»tdiate trap conditions generate reset 
(refer to 2.7 SERVICE ). 

1« Power up 

2. control error (CTii ERR) 

3, BUS error (BUS ERR) 

4, Parity error (paRERR) 

5. MMU abort (NMUERR) 

The foriat for the mterrb register which is read only is as 
follows. 

Address! 771190 

15 14 13 12 U 10 09 . 08 

t ERROR ADDRESS 15t08 t 

I I 

07 06 05 04 03 02 01 00 
I ERROR ADDRESS 07100 ( 



2,13,2 MAINTENANCE ERROR REGISTER 1 (MTERRl) 

MTERRl contttns the two most significant bits (<17U6>) of 
the error tddress md control/status bits for confoie software 
and diagnostic test purposes. The format for the MTERRl register 
is as follows. 
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AddrtSfi 77U02 
IS 14 



t 

I CSLB 
I PERR 
I 
I 



DMA 
PPEP 



13 12 U 10 

t t I 

« i RMPliB I RMPHB I WPOI 

f I I XOR 

t t I 

it I 



09 08 

I BPERR I D»4A 
I CLR I PCLR 
t«.«.,i..« I .,••••• 

I RLB t RLB 
I RDCOK I RPOK 



07 06 flS 04 03 02 01 00 

I BPER i IRESETl HUT f RliBLP I WE PLBI «E PHBl ERADR » EPADR I 
I TRP i i EN I f t t 17 I 16 t 



»»• 



>!' 



'I' 



'I' 



bit <15> • cat*B PERR • Coniolt Bui Parity Error tr«td Only) 
0| Powtr on initialisation or writing bit <9> 

(BPERR CLR) 
II a parity arorr (low or high byta) haf bean 
dattctad on r»u MICRO input cycle directed 
at the RAM or lOB Interface, Also prohibits 
further clocking of mterr0, 

bit <14> • DMA RPER • Direct Mewory Access Read Parity 
Error (read only) 

01 Power on initialisation or writing bit <10> 
(DMA PCLR) 

11 a parity error (low or higb byte) has been 
defected on a DMA data transfer from RAM, 
This bit will not initiate an interrupt or 
trap. It's use is Intened soley as a flag, 

bit <13> • Not Used • read as zero, 

bit <12> • RMPLB • Read Memory parity Low lyte 
(read only) 

01 RAM parity bit for the low byte data was 
a cefO on the last ram read which was 
initiated by the r-ll micro. 
Power on Initialisation or writing bit <9> 
(BPERR CLR) 

11 RAM parity bit for the low byte data was 
a one on the last RAM read which was 
initiated by the F-ll micro. 



bit <11> • RMPHB • Read Memory Parity High Byte 
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(re«d only) 

01 RAM ptrlty bit for the hW bytt <J«t« was 
« ttro on tht l«it p»m rood which wai 
tniti«t#4 by tho 1"%% MICRO, 
Powtr on inltlallMtion or writing bit <9> 

(IPEFP CtR) . ... 

11 RAM parity bit for the high byte data wai 
a ont on the laat RAM read which was 
initiated by the F»ll micRO. 

bit <l«> - WPOI XOR^- write. Parity Detain XOR ,^..,^ 
This is a «llp»flop which exciuilvelv or'i itself 
with the low or high bvte parity bit on aU 
byte write inftructionfi or exclualvelv or's 
Itaelf with the excluglve or o« the low and 
high byte parity bite on all word write 
Inetructioni. (read/write) 

01 the WPDI xbB flop i« road ai a aeroi or clear 
to a itro by writing bit <!»> to a «ero. 

II the WPDI XOR flop if read «s « onei or let 
to a one by writing bit <l«> to a one, 

bit <9> • IPERP CLR • But Parity Error Clear (write only) 

01 NO function, ^ ^^^^^ ^. ^^ 

II clear the csts perr# bmplb* and rmphb flops 

to leros, 

• RLi RDCOK -Rl BUS Receive DCOK (read only) 

01 DC power in the BA»Un cabinet is okay. 
ti DC power in the ba-Un cabinet is not oKay, 

bit <S> - DMA PCLF • DMA Parity Error Clear (write only) 

01 No function. 

It clear the DMA RPER flag. 

• RLB RPOK -RL BUS Receive POK (read only) 

0f AC power in the 8A-Un cabinet is oicay. 

It AC power in the ba-Un cabinet is not oKay. 

Bit <7> • BPER fBP • BUS Parity Error Trap (read/write) 

0t 8PEP TPP it ?•«<* «• 2troi or cleared to 
a «ero by writing bit <7> to a zfro. This 
bit is also cleared on power up initlalitation. 
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II 8PEB TBP is r««d as a oner or set to a one 

by writing bit <7> to a one, when BPER TRP is 
a one* a Console Bus Paritv error (CSLB perr) 
will cause a trap to location 114 (octal)t 

bit <6> • IRE8ET - lOB Intertace Reset (read/write) 

01 IRE8ET is read as a zeroi or cleared to 
a xero by writing bit <6> to a lero. This 
bit is also cleared on power up initialization. 

It IRESET Is read as a onet or set to a one 

by writing bit <6> to a one. As long as IRESET 
is a one the lOB Interface RESET ig asserted to 
the I/O BOX module, 

bit <5> - IIHT EN - I/O BOX Interrupt Enable (read/write) 
This bit if used to enable Interrupts «ron> 
the I/O BOX - lOB interface interrupts lOB ERR, 
lOB ATN, and lOB EFIN, 

01 IINT EN is read as a zerof or cleared to a zero 
by writing bit <5> to a zero. Power up 
initialization also clears this bit, 

II XINT EN is read as a onet or set to a one 

by writing bit <5> to a one. When IINT en is 
one> all Interrupts from the I/O Box are enabled. 

bit «> • RLBLP • BLB Interface LooPbacJc (read/write) 

This bit enables loopback lode on the RL8 Inter- 
face data, in loopbacJc mode the data (RLB Di5iD00) 
is latched in the interface receivers 
on a write operation to the RLB Interface and 
remains latched until the next write operation 
to the RLB Interface, a read operation to the 
RLl interface reads the latched data. The bl8 
Interface data lines require tenlnation at 
both ends of the line andf therefore} 
DC POWER MUST BE ON TO THE BAll-N CABINET rOR 
PROPER OPERATION OF LOOPBACK MODE, 

Valid addresses to the RLB Interface in leopbaclc 
mode are 774400-774576, 

01 RLBLP is read as a zeroi or cleared to a zero 
by writing bit <4> to a jero, Power on 
initialization clears this bit, 

11 RLBtP is read as a onet or set to a one by 

writing bit <4> to a one. when RLBLP is a one, 
the RLi Interface loopback R)Cde is enabled. 

bit <3> • WE PL8 • Write Even parity Low Byte (read/write) 
This bit enables the generation of even parity 
for the low byte data (bits 7|0) tor write 
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optration* to tfs« pam or I/O Box, 

01 HE PLB it rtad «• a zeroi or cltartd to a zero 
by writing bit <3> to a ttro. Power on Initial- 
liatioB alio eltars thla bit. when we plb is a 
sero^ odd parity ia generated for the low byte 
data. 

It WE pyn it read as a onei or let to a one by 

writing bit <3> to a one. when we PLS is a one» 
even parity is generated for the low byte data. 

bit <1> - WE PHB - Write Even Parity High Byte (read/write) 
This bit enables the generation of even parity 
for the high byte data (bits 15|8) for write 
operations to the RAM or I/O Box, 

01 WE PHB is read as a ferot or cleared to a zero 
by writing bit <3> to a zero. Power on initial- 
ization also clears this bit. When we phb is a 
zero, odd parity is generated for the low byte 
data. 

It WE PHB is read as a onei,or set to a one by 

writing bit <i> to a one. When «E PHB is a one, 
even parity is generated for the low byte data, 

bit <l> • ERADP n • Error Address bit 17 (resd only) 

This bit reflects the state of physical address 

bit 17 at |he time of an error condition. 

See 2, Maintenance Error Register CMTEBR0). 

0t ERADR 17 is read as a zero. 
It ERADR 17 is read as a one. 

bit <0> • ERADR 16 • Error Address bit 16 (read only) 

This bit reflects th« state ot physical address 

bit 16 at |he time of an error condition. 

Stt 2. Maintenance Error Register (mteRR««). 

0t ERADR 16 is read as a zero. 
II ERADR 16 is read as a one. 



2,13,3 DIAGNOSTIC CONTROL REGISTER (DIAG CB) 

The DIAG CP is used to control the enabling of loopback 

features en the console module. Thia register resides in the 

console address space at 771104 (octal). The DIAG CR is not 

initialized on power up. The format for the DIAG CR is as 
follows. 
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Addrtttt 771104 

15 14 13 12 II 10 09 08 

I NOT USED t 

07 06 05 04 03 (92 01 00 

•*......i.*...««i,.....«i..«««..t.. {•.•.•••i.......| •••....« 

I ZOBXLPt SIODSLl Sia2BL| SX02ALI 8I01RLI SXOlAtt SXO0BLt SIO0ALf 
It If II I I t 

bits <15l8> • Not U|t«j • These bits art not impitmentod 
and art rtad and wrltttn as don't care. 

bit <7> • lOBXLP - lOB interface toopbac)c (read/write) 

THIS bit tnables ioopbacJc mode on the JOB Inter- 
face data and byte (low and high) parity bits. 
In loopbacK mode the data (lOB Dl5tD00) and 
bytt parity bits art latched In the interface 
receivers on a write operation to the lOB 
Interface and rtmalns latched until the next 
write operation to the lOB interface, A read 
operation to the RLB interface reads the 
latched data and bvte parity Is checked. The lOB 
interface data and parity lines require termination 
at both ends of the line and* therefore! 
DC POWER MUST BE ON TO THE I/O BOX MODULE FOR 
PROPER OPERATION OF LOOPBACK MODE, 
Valid addresses to the lOB Interface In loopbaek 
mode are 776200-776776. 

01 lOBXLP Is read as a zerot or cleared to a zero 
by writing bit <4> to a zero, 

li lOBXLP is read as a onei or set to a one by 

writing bit <4> to a one. when yOBXLP Is a one» 
the RLB Interface loopbacK n'Ode is enabled. 



bit <6> - SIOOSL -Serial input Outpu 
(read/write) 

This bit enables loooback: nt 
signals for SIO 0» Chanel A 
Loopbaeie mode loops dtp (Da 
to D8RDY (Data Set Ready)) 
to CTS (Clear to Send)) and 
Ready) to OCD (Data Carrier 
Data Set signals are looped 
SIO chip (before the Interf 



t Data set LooPback 

ode on the Data Set 

(KLINIK llne)t 
te Terminal Ready) 
PTS (Ready to Send) 

DTR (Data Terminal 

Detect), All 

at the output of the 
ace line transmitter) 



4\^^ 



^ ..'^ 



Ir,.^ 



ft 
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to tht input of tho SIO chip (after the Interface 
lint reeeivtrt 

01 SIODSL if read at a xeroi or cleared to a zero 

by wrltlnq bit <6> to a «ero. 
It SZODSL if read as a ontf or set to a one by 

writing bit <6> to a one. When SIODSL is a one* 
the Data set iooobacK node is enabled, 

bit <5> • SIO0AL •Serial input Output 0# Chanel A LoopbaOc 
(read/write) 

This bit enable loopbaeic on transmit data to 
receive data for SIO0, Chanel A (Emm), 

0t SlOiAL is read as a zeroi or cleared to a zero 

by writing bit <5> to a zero, 
11 8Zb0AL is read as a onei or set to a one by 

writing bit <5> to a one. When Slb0AL is a one# 
loopbacK mode is enabled and the transmit interface 
line is held in a "warkino" condition, 

bit <4> • SlOflBL -atrial input Output «# Chanel B liOopbacJc 
(rtad/writt) 

This bit tnable loopbactc on transmit data to 
reetivt data for SXO0, Chanel b (cty), 

0i 8XO0nit is read as a zerot or cleared to a zero 
by writing bit <4> to a zero, 

11 SIOBBL is read as a onei or set to a one by 

writing bit <4> to a one', when SlO&Bh is a one* 
loopback mode is enabled and the transmit interface 
lint is held in a "marJcing* condition, 

bit <3> " SIOlAl fStrial Input Output 1» Chanel A Loopback 
(read/write) 

This bit tnablt loopback on transmit data to 
reetivt data for SIOI, Chanel A (KLINIk). 

01 SIOIAL is rtad as a zeroi or cleared to a zero 

by writing bit <3> to a zero, 
II SIOIAL is read as a onei. or set to a one by 

writing bit <3> to a one. when SIOIAL is a one* 
loopbacK mode is enabled and the transmit interface 
lint is htld in a "marKing" condition, 

bit <a> • SioiBt -atrial input output 1» Chantl B Loooback 
(rttd/writt) 

This bit enable loopback on transmit data to 
reetivt data for SIOI, Chanel B (VT). 

01 SlblBL is rtad as a zeroi or cleared to a zero 
by writing bit <2> to a zero. 
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It 8I01BL li read «g a on«?,or set to a one bv 

writinfl bit <2> to a one'. When SIOIBL is a one* 
loopba<;lc mode is enabled and the transmit interface 
lint Is held In a "warJcing" condition, 

bit <1> • SI02At -Serial Input Output 2, Chanel h Loopback 
(read/write) 

This bit enable loopback on transn<it data to 
receive data for SI02» Chanel A (Dnxx), 

01 SX02AL is read as a zerot or cleared to a zero 

by writing bit <1> to a zero, 
II SI02AL la read as a onei or set to a one by 

writing bit <l> to a one*, when SI02AL Is a one, 
loopbacK mode Is enabled and the transmit interface 
line Is held In a "marking" condition, 
bit <9> • SI03Bli -Serial input Output 2, Chanel B lioopback 
(read/write) 

This bit enable loopback on transmit data to 
receive data for SIO0, Chanel B (Interconsole). 

01 8X02Bli is read as a zerot or cleared to a zero 
by writing bit <0> to a zero. 

It 8IQ3BL is read as a onej or set to a one by 

writing bit <0> to a one, when SI028L Is a one» 
loopback mode is enabled and the transmit interface 
Una Is held In a "marking" condition. 



2,14 DIAGNOSTIC SCAN PORT SELECT (DIAG SCAN PORT SEL) 

The Diagnostic Sean Port Selects are used in conjunction 
with the Diagnostic Scan path associated with the Ports, The 
Port Diafnostlc Sean path is used to load Port Microcode, and for 
diagnostic visibility into the Pert loelc, 

A Diagnostic Sean Data Register " 16 bit parallel 
load/output shift register • is located on the I/O Box module. 
Each Port (maminum^of itven) also hai a Diagnostic Scan Data 
Pegtster* The Diagnostic Sean Data Register on tbe I/O box 
module forms a serial data loop to each Port's Olagnositc Scan 
Data register. The serial data stream from the I/O box 
Dlagnottle Sean Data Is passed thru the lOB interface ?able to 
all Ports, The serial data stream leaving each port's Diagnostic 
Scan Data register is routed to the console module. Depending 
upon DIAG SCAN PORT SEL» the console module Inclusive or's the 
ferial data stream from the Ports Into a single data stream which 
is passed through the iob interface cable to the i/o Box 
Diagnostic Scan Data Register, in addition to control of the 
or'lng of Port Scan serial data# the DIAG SCAN PORT SIL_ register 
sends a Port select line to each Port to allow selective Port 
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participation in tht Diagnottte Scan path, 

2.14,i Port Select Interfact 

Thf coniolf moduli and Porta 0-3 art In tht I/O BackpXant, 
Porta 4-7 are In the I/O Expanaion BacKplane, The port Select 
(PS0 • PS7 SEL) are routed along both hackplanea, PS4 - PS7 SEL 
on the I/O Backplane are connect by ^ Flex Print cable to PS0 - 
PS3 SEL on the I/O Expansion Backplane, The eight C8) interface 
lines are TtL compatible and as follows, 

1, PS0 SEL - asserted low when port is selected, 

2, PSl SEL « asserted low when port 1 is selected, 

3, PS2 SEL • asserted low when port 2 is selected, 
4t Pf3 SEL - asserted low whtn port 3 is selected, 
5, PS4 SEL • asserted low when port 4 is selected, 
6« PS5 SEL • asserted low when port 5 is selected, 

7. PS6 SEL • asserted low whan port 6 is selected. 

8, P87 SEL • asserted low when port 7 is selected, 

2,14.2 DIAG SCAN POPT SEL Register 

The format of the DIA6 scan port SEL register is as follows, 
Addressi 771400 

19 14 13 12 It 10 09 09 

I not used I 

I I 

•^•.•.••i.......i...»«..i«.«««.«i««.....t— — -i.— •••i— — — « 

07 06 0$ 04 03 02 . 01 00 

•^•••.••.••••..,t«— •— i«— — I— •— t— — •t— — — r«— "— * 

) PS0 I PSl i P82 t PS3 I PS4 I PS5 I PSe> I PS7 t 
t SEL i SEL I SEL t SEL I SEL t SEL i SEL t SEL I 

bits <lSt8> • Not Used « These bits are not implemented and 
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read and wrltttn as don't care, 
bit <7> • P80 SEL • Port Select (read/write) 

J9t ps@ 8EL if read af a zero) or cleared to a zero 
by writing bit <7> to a zero. 

If P80 8EL it read ai a onei or set to a one by 

writing bit <7> to a one. when PS0 SEl is a one. 
Port is active In the diagnostic scan path and 
Its serial dfta stream to the i/o box Is balng 
inclusive or*ed with other selected Ports. 

bit <6> - PSl SEt - Port Select 1 (read/write) 

ill PSl SEL is read as a zero} or cleared to a zero 

by writing bit <6> to a zero. 
II PSl SEl is read as a one; or eet to a one by 

writing bit <6> to a one, when PSl sel Is a one» 
Port I Is active In the diagnostic scan path and 
its serial data streaw to the i/o boie is being 
inclusive or'ed with other selected Ports. 

bit <9> • PS2 SEl, - Port Select 2 (read/wrlte) 

01 P82 SEt is read as a zero} or cleared to a zero 
by writing bit <5> to a zero. 

it PS2 SEL is read as a onet or set to a one by 

writing bit <5> to a one. when PS2 SEL is a one, 
Port 2 is active in the diagnostic scan path and 
its serial data stream to the i/b box Is btlng 
Inclusive or*ed with other selected Ports. 

bit <4> • P53 SEL • Port Select 3 (read/write) 

01 PS3 SEL is read as a zeroi or cleared to a zero 

by writing bit <4> to a zero. 
li PS3 SEL Is read as a one; or set to a one by 

writing bit <4> to a one. When PS3 SEL is a one. 
Port 3 is active in the diagnostic scan path and 
Its serial data stream to the l/b box is being 
Inclusive or'ed with other selected Ports. 

bit <3> • PS4 SEL • Port Select 4 (read/write) 

01 PS4 SEL is read as a zero) or cleared to a zero 
by writing bit <3> to a zero. 

11 P84 SEL Is read as a onet or set to a one by 

writing bit <3> to a one. When PS4 SEL Is a one, 
port 4 Is active In the diagnostic scan path and 
Its serial dfta stream to the i/b box is being 
inclusive or'ed with other selected Ports. 
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bit <2> « PS5 SEL - Port stlect 5 (read/write) 

01 P85 SEL it r«a<] as a zeroi or el«artd to a zero 
by writing bit <2> to a stro, 

it PS5 SEL it raad at a ont| or tat to a one by 

writing bit <2> to a one. when PS5 SEL it a one# 
Port 5 it active In the diagnostic tcan path and 
Itt terlal data stream to the i/b box is being 
Inclusive or'ed with other selected Ports. 

bit <1> • PS6 SEL • Port select 6 (read/write) 

01 PS6 SEL is read as a zerot or cleared to a zero 
by writing bit <1> to a zero. 

li PS6 SEL is read as a onei or set to a one by 

writing bit <l> to a one. when PS6 SEL is a one. 
Port 6 Is active in the diagnostic scan path and 
Its serial data stream to the l/o box Is being 
Inclusive or'ed with other selected Ports. 

bit <S> • PS7 SEL • Port Select 7 (read/write) 

01 PS7 SEL is read as a zeroi or cleared to a zero 

by writing bit <0> to a zero, 
ti PS7 SEL Is read as a one^ or set to a one by 

writing bit <0> to a one. when PS7 SEL is a one, 
Port 7 Is active In the diagnostic scan path and 
Its serial data stream to the i/b box Is being 
Inclusive or*ed with other selected Ports. 



2, IS RLS INTEPr*CE DESCRIPTION 

Tht RLB interface provides a DMA (Direct Memory Access) path 
between the msu device (Rli02 Disic Drive) and the console 
subsystea resident meiBOry. The oma operations are enabled by the 
console processor soitware. The console subsystem msu device 
contains all the required microcode* system boot code, 
diagnostics* etc. that Is necessary to bring up the hardware 
portion of the system. The RLB interlace connects to the RLV-il 
(RL02 Controller) which resides in thf ba11»n Mounting Box, The 
BAli-N along with Two (2) RL02 DlsK Drives reside In the jupiter 
External cablnt. Connection to the baH-n Is made with two BC06 
cables from the l/o Backplane console module slot. 

The RLV-11 consists of Two C2) quad height modules (M8013 
and M«014) which plug into the BAil-N backplane. These two 
nodules controls DMA transfars between the console Ram and RL^2 
DlsK Drive, The DMA arbitration is done by the console module 



' • 
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The RLB inttrface lines Implenients the " QBUS"/ ^E r«.tocol and u^,v 

equivalent signals with the exception otrmMl and BREF^ The RLB v/r^ / 

lnttr£«ct is also rtstrictad to addre«««« in ""rhe range ' <-- ^V'' ^ 

774400-774S76, and a level * interrupt vtctor at address 160, i j(<r q-^ 

The following information characterizes the console ^% '^'^ k*^ 

subsystei RL02 oisie tJrive unit operational capabilities! ^yr^^^ 



!• DMA path to the console itiemorv 



2. Full 18 bit memory address support, .,/ A 

The RL<52 disk interface consists of the following sixteen bit _y^P\r 
registersi ^ 

Hnenonic Function 

Address Register Mnemonic and Key 
774400 CSR • control/Status R/w 
774402 BAR • Bus Address R/M 
774404 DAR - DlsX Address R/w 

774406 MPR • MUlitPUrpose R/W 



2,16 SLU - SERIAL LIME UNIT - DESCRIPTION 

The ZILOG E80-sib chip is used to Imoiemtnt the Serial Line Units 
for the JUPITER, The JUPITER Console subsystem implements six 
serial line units. These SLU's are serial asynchronous EIA 
RS232C and RS422/3 lines. The line speed is programmable - write 
ONLK - for speeds between 50 baud and 19,2 Kilobaud. The 
character format for the transmitter and receiver must be the 
same. The functional allocation is as follows (The addresses 
below are restricted to the low byte address exactly as shown)! 

1, EMM - Bus Address 776000 (channel A of sio 0) 
interrupt Priority 5 

interrupt Vector 100 

This is used as the communication linK between the emm/s 
and Console module. The line speed is programmable for 
the transtltter/receiver, split line speed is not 
supported (i.e. the transmitter and receiver speeds are 
programmed the tame, 

2, CTY LINE • Bus Address 776010 (channel B of SIO 0) 
interrupt Priority 5 

interrupt vector 300 
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Thi» Is t P8422 line end ufed for console CTV, line 
speed is progr«»»«ble and split line speed operation Is 
supported (l,e, the transmitter and receiver speeds are 
independently programabie), 

3, KLINIK LINE • Bus Address 776020 (channel A of Sio i) 
interrupt Priority 5 

interrupt Vector 3lfl 

This is a R8232 a line and used for KLINIK applications. 
The line speed is programaiable and split speed operation 
is supported. All Modem sionals are supported. 

4, VTxxx LINE • Bus Address 776030 (Channel b of Sio I) 
interrupt Priority 5 

interrupt vector 310 

This is a BS232 line and used for the console VTxxx, 
The line speed is proaraffimable and split speed operation 
is not supported. 

5. DMxxx LINE • BUS Address 776040 (Channel a of aio 2) 
interrupt Priority 5 

interrupt vector 320 

This is a R8232 line and reserved for dnxxx 
applications. The line speed l« programmable and split 
speed operation is not supported, 

6. INTERCONSOLE LINE • BUS Address 776050 (channel B of Sio 
2) 

interrupt Priority 5 

interrupt vector 320 

This is a PS422/3 line and reserved for local 
applications. The line soeed is programmable. 

The following table details the programmable baud rate generator 
addrestesi 
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Bus Address Function 

7760«4 EMM TX/RX BAUD RATE SEL fSIOPl A) 

- (4 bit register) 

776014 CTY LINE TX/RX BAUD RATE SEL (SIO0 B) 

- Split baud rate (8 bit register) 

776024 KLINIK LINE TX/PX BAUD RATE SEL (SIOl A) 

- Split baud rate C8 bit register) 

776034 VT LINE TX/RX BAUD RATE SEl. (SIOl B) 

• (4 bit register) 

776044 DNxx LINE TX/RX BAUD BATE SEL (8x02 A) 

- C4 bit register) 

776054 INTERCONSOLE LINE TX/RX BAUD RATE SEL (SI02 I 

- (4 bit register) 

The RaiBote Line supports the following wodew control slgnalsi 

1, Protective ground 

2, Transmit Data (Output) 

3, Receive Data (Input) 

4, Request To send (Output) 

5, Clear To Send (input) 

6, Data Terminal Ready (Output) 

7, Data Carrier Detect (input) 

8, signal Ground 

9, Data Sat Ready (Input) 



2,17 TIME or YEAR CLOCK 

The eohfoie interval Timer Is a programmable Interrupt timer and 
Tliaa Of Day clock. This logic circuitry has an on board (on 
module) battery backup. The function consists of an oscillator. 
Time of Year (TOY) chip with an Interval timer feature (Time 
Pulse output), a 16*bit parallel load shift register and control 
regiitfr* The clock circuit with its internal registers Is found 
In addressasi 

The TOY chip is powered by the ♦2.8 volt battery to retain 
and continue updating the time of year when console module power 
Is Off, The battery Is diode isolated from the console module 
♦5,0 volts Which supplies power to the TOY chip when power Is en. 

The TOY chip has an Internal forty C40) bit shift register 
which Is used to set or read the time of year. The shift 
register form a continues serial path with the TOY data register. 
On a time read command the TOY chip parallel loads the time of 
year Into its 40-bit shift register, A shift go (TOy GO) is then 
Issued to the TOY logic which cause I6»blts of the time of year 
to be shifted from the TOY chip to the TOY DATA register and 
shift done (T8D FLAG) Is set and the shift operation stops. The 
TOY DATA register now contains the first 16»blts of time data and 
a read tot data registers Is performed. The toy Go and read TOY 
DATA register Is repeated until the entire time of year is read. 
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For a i«t tima command operation the procedura is reversed using 
writes to the TOY DATA register, Thf time o« year data is 
shifted in the following order • lsb first, 

1. Seconds (binary coded Decltnal) 

2. Minutes (binary coded declial) 

3. Hour (binary coded declial) 

4. Dtte (binary coded decimal) 

5. Month (hexa'declmal code) 

The TOY chip also has a programed Time Pulse Output CTP) 
which Is implemented as an interval timmer, 

Tfl0m To 77lil77 Reserved for the toy logic. 



2,17,1 TOY COMMAND/STATUS REGISTER (TSC) 

The format for the TSC Is as follows, 
Adressi 771000 

15 14 II 12 11 10 09 08 

«l.....«.^.«....« l«..«.««t ••••••. f. ..•••. I ••—*.t —•••"• t———« 

I TP I TSD I TOY I I I I I TCMD I 
I FfcAG t FLAG I GO I i t I I STRB I 

««.«..».t..«*.«»|«»»»««|«»«.<»»|— — ••|»— •— f— ••— I— — — * 

07 06 05 04 03 02 01 00 
tP...... t ••-•••• i •••••»•! ••••«••! ••—•—t———t—««-«»t -•»•—« 

I TP t TSD i i I t TP5EL I CMDSELi CMDSELl 
I XEN t lEN I f t t I 1 I I 

tab stop 5fl0 

bit <15> • TP FLAG • Time Pulse Flag (read/write) 

This bit Is the source for the interval tlmmer, 

01 TP FLAG Is read as a zeroi or cleared to a aero 

by„wrltlng bit <15> to a «ero. Power on 
Initlaliiatlon also clears TP flag. 

If TP FLAG is read as a onei or set to a one by 
writing bit <15> to a one, TP flag Is also set 

on the Interval frequency of the Tiroa Pulse Output 
from the TOY chip, (see bits <2»0>) 

When TP FLAG Is a one and TP lEN (bit <7>) is a 
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Qn«, a EVENT Interrupt is Initiated which causes 
a trap to location 100 (octal), 

bit <14> • TSD rLAG « Toy Shift Done Flag (read/write) 

This bit is an enable to the TOY interrupt request. 
The hardware sets this bit whan 16-blts have been 
shifted in the TOY data realfter, 

«l TSD FLAG is read as a zero; or cleared to a zero 

by writing bit <14> to a zero. 
It ISO FLAG is read as a onei or set to a one by 

writing bit <14> to a one. When TSD flag is a one 

and TSD lEN (bit <6>) is a one, a vector interrupt 

will eccurr at location 350 (octal), 

bit <13> • TOY GO - Start Shifting (write only) 

This bit enables a 16 bit displacement shift of 
the TOY Chip and TOY DATA registers in a 
"round robin" fashion, 

01 No function, read as don't care, 
ll TOY GO Is set to a one by writing bit <13> to 
a one , 

bits <12l9> - Not Used • These bits are not implemented and 
read and write as don't care, 

bit <9> • TCMO STRB • TOY Command Strobe (read/write) 

This bit Initiates the command as specified by 
TPSELi CMDSEL 1# and CMDSEL (bits <2t0>). 

01 TCMD STRB is read as a ztroi or cleartd to a zero 
by writing bit <8> to a zero. This bit is also 
cleared by DCLO from the EMM, 

ll TCMD STRB is read as a onet or set to a one by 
writing bit <8> to a one. On the translation of 
TCMO STRB to a one* the command specified by 
TP8Et# CMDSEL 1, and CMDSEL Is latched In the 
TOY Chip and remain latched »§ long as TCMD STRB 
Is a one, TCMO STRB must be a zero for two (2) 
microseconds (minimum) prior to the Initialization 
of a command, 

bit <7> • TP lEN • Time Pulse Interrupt Enable (read/write) 

01 TP lEN Is read as a zeroi or cleared to a zero 
by writing bit <7> to a jero. This olt Is also 
cleared on power on lnitlall««tlon. 

It TP lEN Is read as a onej or set to a one bv 
by writing bit <7> to a one. When tp ien is a 
one and TP FLAG (bit <15>) Is a one, an EVent 
interrupt is Initiated which causes a trap to 
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location xm (octal), 

bit <6> • TSD lEN • loy Shift Don« Interrupt Enable 
(read/wrlta) 

Thif bit is an enable to the TOY Interrupt request, 

0t TSD XEN is read as a zerof or cleared to a zero 

by writing bit <6> to a zero. 
It TSD TEN is read as a onei or set to a one by 

writing bit <6> to a one, v^hen TSD FLAG is a one 

and TSD ELAG (bit <14>) Is a one, a vector Interrunt 

will occurr at location 350 (octal), 

bits <5t3> «• Hot Used - These bits are not imoleirented and 
read and write as don't care, 

bits <2|0> • TP 8EL, CMDSEt 1, CMDSEL (read/write) 

These bits are used to drive the command Inputs 
o« the TOY Chip, The decoding is as follows, 

FUNCTION 

Register. Hold - Holds the 40-bit shift 
register. 

Register Shift - Shifting the 40-blt 
shift reolster Is enabled. 
Time Set - Presets the data of the 
40-bit shift register In the time counter. 
Shifting is disabled, 
11 Time Read - Read Into the 40-bit shift 

register the data of the time counter. 
Shifting is disabled, 

TP • 64HZ - The TP FLAG Is Clocked at 

64Hz rate, 

TP ■ 256Hz - The TP FtiAG Is clocKed at 

256Hz rate, 

TP ■ 2048HZ - The TP Ft,AG Is Clocked at 

a 204eHz rate. 

Test Mode 

The format for the TOY data register Is as follows, 

Addressi 771002 

15 14 13 12 U. t0 09 08 

•»*...».i «••«.«• I •••.•••! •••«••• I •••«••• I— —•-i-«-««—t——— « 
I t t i t I t f t 
t t t f I.I ? I I 



TP SEt CMDSEL 
1 


CMDSEL 












1 


1 






1 





I 





1 


I 


I 


1 
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07 06 . 0S 04 aj 02 01 00 

«•». •••w.^.ai*.... {••••••- 1 ••••«••{•••••■-• t «•••"<•• f ••••••■• !"<•«• <•••-• 

t I I i I t t I t 
I i t I I t I I I 



2,18 I/O BOX INTEPFACE DESCRIPTION 

Co«»unic«tlQnf bttwttn the console module «nd the I/O Box 
nodule it performed over the IOB interface. The 1/0 Box appears 
to the eoniole as 198 U-bit registers in the console I/o address 
spaet, All data sent over this Interface is chec>«ed for odd byte 
parity* The console lOB transceiver chips has internal odd 
parity generation and checking logic which is used for both the 
RAM (64K X 18 Dynamic Randon Accesc Memory) and I/O »ox 
transactions. The IOB interface uses open collector bus drivers 
and termination at bo$h ends of the bus for bi-directional 
signalf. The unl-directional lines are terminated at the 
receiving end. 

The 108 interface Bus signals are defined as follows, 

1, IOB D15iD00 h • Bi-directional data lines aeaerted low 
iEor a one. These lines transfer data between the 
console module and I/O Box module, A 16-bit address l« 
aflo transfered to the I/a Box to select one of 192, 
i6-bit registers. 

2, 108 PAP|^ L • Bi-directional parity line for the low byte 
data (IOB 0071000), Asserted low for a one. 

3, IOB PARH I • Bi-directional parity line for the high 
byte data (IOB D15I08), Asserted low for a one, 

4, IOB SEL L • Uni-directional line to the I/O Box asserted 
low to indicate that an address for the I/O box is on 
the bus and valid to decode and a read or/and write 
eycle/8 to follow, lOB SEL h remains asserted after |0B 
REAP I* is deasferted to indicate that a lOB write l will 
follow (read-pause-write operation)/ 

5, IOB READ I • Uni-directional line to the I/O Box 
asserted low and indicates a read operation from the the 

I/O BOX, 

6, IOB WRITE h - Uni-directional line, to the I/O Box 
asserted low and indicates a write operation to the I/O 

BOX, 
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7. ibi BfWT L - unl-dlrtctional line to tnt I/O box 
afs«rttd low during tne tddresf valid tima to Indicate a 
wrltf only optration to followi or asserted low during 
the ••••jrtlon of lOB write L to indicate a byte write 
optratidn. 

8. 108 RESIT I • Unl-tdirectional line to the I/O Box 
aitarttd low, 

9. -lOB ACtO h • unl-directional line to the I/O Box 
•iitrttd ion whan AC power is oKaVt 

10, DCLO h • uni-dirtetional lint to tha i/o box asserted 

low when the System DC power is bad. This line is 

passed through tht i/o Box to the mbox for JUPiter 
HaiBory battery bacJc-up purposes, 

U. lOB ACK I • Unidirectional line to the console module 
assarted lew by the l/o box to indicate that it has 
valid data on the bus or aceeoted data from the console, 

t2t JOB EPR I • uni-directlonal line to the console module 

asstrtad lew by the I/O box to indicate that it has 

detected an arror condition in the jupjter cpu# port/s, 
Z/0 Box, 

13, lOB ATN h • Unl-directional line to the console module 
asserted low by the I/o box to indicate That the 
console's attention is required for a transaction, 

14, lOB EFIN L • Uni«dlreetion line to the console module 
asserted low by tht I/O Box which causes tht console 
processor to be "jam" started to location 16000a 
(octal), This^ Una is initialised by JUPITER software 
when comnunieation to the console is losted. 

18, SDR IN H • Uni»directional line to the I/O box asserted 
high for a one. This signal line is the inclusive or of 
selaeted ports' diagnostic scan data, (refer to 2,x 
DXA6 SCAN PORT SEL) 

776200»776776 I/O-Box internal registers 



2,19 ENVIROMMENTAli MONITOR 

Tht fysttm tnvironmtntal monitor consists of various tntrmai 
sensing mechanisms located in the machine (not on the actual 
JUPITER logic modules) and various sensors located in the power 
subsystem. 



CHAPTER 3 
CONSOLE HARDWARE PSOGRAHMING 

3.1 JNTRODUCflON 

Thf tyfteoi coniolf inttrfacti to th« jupiteb*tti, but at an 
tnvltlbla typt of port» that itf it met tha til but at.tht pat»> 
from tht coniolf to tht CPU. Usino what it^ •ttentially* a 
•ubift of tht btilc I/O port protocol* the coiitola can reouatt 
intarrupt tarvica* patt information to tha CPU, accatt mamory at 
tha dlterttlon of tha itianory controllcrf ate, 

Tht eoniola can alto uta tha ttl but to patt information to, 
and racaiva Infornation from, «ny of tha porta. Tht contoia alto 
hat acctft to tha l/O-but arbitration logic, and, with tuch 
accatt it can mitiata a mamory to port ttrantfar. Thit can be 
dona threuflh tha tiwulation of tha doorbell function provided by 
the E-BOXt Tha contoia can ring tha ball of a given port after 
tha cenieia hat loaded tha contoia memory regitteri in the I/O 
Box with the proper trantactlon data. The e-box path to the 
porta it through tha l/o-Box and to it the conpole path to the 
ra»t of the tyttam, Thit allowt the i/O-Box to be detloned in 
tuch a lannar at to allow the eontoie to accatt all, of the 
functiont available to a port, E-lOXf or m*box, a certain amount 
of caution will be exercited in the detlsn of thit «rea of %t\« 
contele and z/0«Box in order to oreclude the^pottiblllty of a 
paranoid contoia Ccontole hat accatt to the machine •» to • taice 
over the buttet)* 

The fontole It notified of the fagt that the JUPITER CPU hat 
data for it by the ute of the lOB atn Interface line. 
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3,2 r-ll • CONSOLE PROCESSOR 

Tht r«ll iwpXtitntttlon uitd on tb« congoie subsyitiw dot« not 
h«v« tht etpability of running fxiftJng Die ioftwart without 
nodlHeation, Tht standard ^roeeisor ttflta* memory ttits and so 
on will run but tht I/O routlnts for passing information from tht 
optrator to tht cpu or vict vtrsa win not woric btcaust of tht 
fact that thtrt is no OL-li typt dtvlet prtstnt at tht classical 
DL«ii addrtss. 



3,3,1 Proctssor Status word cpsw) 



Tht proctssor Status word contains current status 
about tht ootratlon of tht CPU, Stack pointer 
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bits <ISI14> • Currant Modt (CM) 



Thtst bits indicate what tht prtstnt 

mtiBory wanagtnstnt modes is. (rtad/wrltt bits) 

Ktrntl Modt 

Suptrvisor wodt 

Unustd #« 

ustr Modt 



PS<iSll4>t00l 
PS<lS|14>t01l 
PS<iSll4>tl0l 
PS<i5tl4>tUl 



bits <13ll2> - Prtvious Modt (PM) 

fhttt bits art ustd with mtmorv managtmtnt to in< 
dicatt what tht last mtmorv managtmtnt modt was, 
(rtad/writt bits) 
PS<13tl2>a00i Ktrntl Modt 
PS<i3il2»01i Suptrvisor Modt 
PS<i3il2>"10i unustd ## 
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PS<Uil2>«ilf Uitr wode 

## Unuftd Biodt is trtated ai Ustr mode txcept 
during rt«d/writ« acetfs to • Stack Pointar 
rtsittar (Unuiad node doei ^ot select any 
SP). 

bits <lli9> • Reserved 

bit <8> • Instruction Suspension bit (IS) 

This bit Is cleared on power uPt when a potent- 
ially suspendable Instruction Is executed* P5<f)> 
cleared means that Instruction execution has not 
been susptndedt stt n«eans that Instruction execu* 
tlon has been suspended, 

bits <7i9> • Priority Level 

These bits are used by software to deterf^lne which 
interrupts will be processed, (read/write bits) 

PS <7i5>6ctal interrupt Level Acknowledged « 

7 none 

6 7, 

5 7,6, 

4 " ' 

3 

2 

1 



7,6,5, 

7,6,5,4 

7,6,5,4 

7,6,5,4 

7,6,5,4 



•Higher lavelf acknowledged first, 

bit <4> •Trace bit CT) 

The Trace bit is used in debugging programs. It 
ellows programs to be slngleyinstructlon stepped. 
If bit li set at the end of instruction execution, 
the processor traps to locetlon i4 (octal), 

bits <3|0> - condition Codes 

The condition codes contain inforniation on the 
result of the last CPU operation. The bits are 
set after execution of all arithmetic or logical 
single-operand or double-oeerand Instructions, 
The bits are set as follows, 

N»l if the result was negative, 
l«l if the result was 0, 
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V«l if tht optritlon resulted In an arithmetic 

overflow, 
C«l if the operation reiulted In a carry fro* 

the MSB (wo»t flgnificmt bit) or a I <»«• 

ihlfted from MSB or LSB (least significant 

bit). 



3, 3, a MMU PAGE ADDRESS REGISTER (PAR) 
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I t I I I PAF t 
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07 06 05 04 03 @)2 01 0<^ 
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bits <llt00> • Page Address Fitio cpaf) 

The PAF is added to bits <l2i6> of the virtual 
address received frow the DAL to create part 
of the 18 bit relocated phvslcal address. 



3,3.3 MMU PAGE DESCRIPTOR REGISTER (PDR) 



15 14 13 12 tl 10 09 08 
««......p ••.•••• I ••••.••! ••«•••« t •••••. .(.••••.•|.«-«—t ••"•"— « 

I I plf t 

I f (PAGE LENGTH FIELD) I 

•••.•.•.|..«..». i.»,««.,i •*•.... t •••.•.. I •—•••t*——*'i •—•••*« 

07 06 05 04 03 02 01 00 

I t H I i t ED t ACF I t 
I f I I It t t 

bits <14i9> • Page Length Field (PLF) 
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Tht itvta-bit PLF tpecUles th« number of tddrefS" 
able bXocKf (bloeic ■ 33 words) m the accetscd 
P«9e (it defines the pege boundary). Bits <l2t6> 
of the virtual addrtss (desired blocK nuwber) «re 
compared with the PhT to detect Illegal references 
outside this page boundary. 

bit <6> • written Into (W) 

This bit is set if any location in the accessed 
page is wittten into after the page is initially 
loaded into wemory (unless the relocated destination 
is one of the internal. nefnorv management registers). 
It can only be set during internally controlled 
relocation operations, it is cleared when the pop 
or PAP of that page is explicityly written, 

bit <3> - Expansion Direction (EO) 

This bit controls the eKPansion direction of the 
page boundary and is used in cheeking for page 
lenght violations. 

EO«0i Upward expansion 
EDbIi Downward expansion 

bits <2il> • Access Control Field (ACF) 

The two»bit ACF describes the access rights to the 
page. Any attempt to perform an operation not 
allowed by the *CF causes an mmu abort. The acf 
codes are as followsi 



ACF <2ll> 


FUNCTION 


00 


Abort anv 


01 


Abort anv 


10 


Abort anv 


11 


NO abort 



access to this page 
write access to this page, 
access to this page, 
• allow read or write. 



3,3 RL02 DISK DRIVE 

The following define the Rt02 Controller/Disk Drive 
registers. 
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3.3.1 CONTROL/STATUS REGISTER tCSR) 

Addrattt 774400 

15 t4 13 U U 10 09 08 

««....«,i«*««—i«— •—t- ^i. •..•.. I— —-i- i » 
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I i t t t I I f I 

3.3.2 BUS ADDRESS REGISTER (BAR} 

AddrttSI 774402 

15 14 13 12 11 10 09 08 

1 BUS ADDRESS 15t08 1 

I I 

07 06 05 04 03 02 01 00 
• P,...«.i,««..«« i*..*,..} ••••... t.......t •»•»•• I *••«•••! »——« 

I BUS ADDRESS 07101 t ^ t 

I t I 



3,3,3 DISK ADDRESS REGISTER (DAR) 

Thf difk addrtit rt^lfter is a I6*bit« r«ad/wrlttr 
»erd»addraii«blt rtglittr with and addrtsa of 774404, its 
eontantf can hava ona of thrta tnaaningSf dapanalng, on tha 
function baing parfornad. Clearing of thli rasiatar la 
accoMplianad by axaeutlns a BUS INIt. 
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Adaresst 774404 

15 t4 13 12 U 10 09 08 

I I I I I I t i t 
I i I t I I t I < 

07 06 «5 04 03 02 01 00 
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3,3,4 MULTIPURPOSE REGISTER (MPR) 

Tht MPR li two rt«ilft«rf bearing the ia»e base aadreis - 
774406, When writing Into that location* t^e word counter 
accepti th« data, when rtadlng frow that location, the FIFO 
output buffer provides the data. 

Address! 774406 

15 14 13 12 U 10 09 08 

t t t I t f t I t 

t t I t It t I I 

«»....«.i»»«««»«i....«..i««.....i.«.....t.— ••••I—...— I—*.— .« 

07 06 05 04 03 02 01 00 

•••...••{••••— {•.•••••{•••••••i—.....t— — •t—— — 'i—— ••« 

t i I I I t i I I 
I I i i I I t t t 



3,4 SLU - SERIAL LINE UNITS 



The SlU's are implemented using the Ei^OG E80-5IO dual channel 
conaunlcations device. The Z90-SlO's are implemented as word 
addressable devices. Any atttmpt to write Into the high byte of 
the SLU addrosses Is Ignored while the low byte is accepted in 
word or byte mode operations. The SIO device is similar to some 
typical communications devices available on the unlbus Cdq-11# 
OMC»U# or KMCll) In that there «re actually registers hidden 

The device appears to have two registers 



Inside 



the device. 
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rtfldent on the but whllt in tctuility the first address or CSR 
(Control and status PC9lster) is used at a pointer register. 

The SID register addressing scheme allows the internal registers 
to be seltcted by setting up the csp rtgister with the internal 
register pointer. The SIO Internel register is then read by 
aeeetiing the Sl<U Dtta register. 

Each SLU's CSR (register addresses 776002, 776012, 776022, and 

776032) or Control and Status Register has the following bit 

de£lnitionii 

O<2|0> REGISTER SELECT POINTER address (P* to 7 octal) bits 

0<Si3> Comtaand Select bits 

D<7|6> Extended Comwand bits 

The read and write functions appear to access different 
combinations of status information lumped together in a register, 
Hrite commands access up to 8 registers (including Reg 0) while 
the read commands access up to 3 registers. 



3(4,1 Register Descriptions 

The registers are defined as follows! 
Write Reg Function 

Pointer and command 

i Interrupt control register 

2 (FEMLIN and L0CLIN2 only) Interrupt vector register 

3 Receive Mode Reg 

4 Clecie Mode Plus reg 

5 Transmit Mode reg 

6 Channel k sync reg (Cty or LOCLINI - not used) 

7 Channel 8 sync reg (RemlIn or L0CL1N2 • not used) 
Read 

Register Function 

Flag Register 

1 Extended Flag Register 

2 (REMLIN and L0CLIN2 only) Interrupt vector register 
The ifollowlng information describes the internal SLU registers! 
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Mritt P09 9 

Bit Titl« 




1 
2 



3 
4 
5 



PNT 
PNT 1 
PNT 2 



CMD 
CMD 1 
CMD 2 



6 
7 



CRC 
CRC t 



NPZtC REG 1 

EZC 

1 TIE 

2 8AV 



3 
4 



PIM 
RIM I 



6 

7 



WBOT 

RFN 

W/RE 



Function 

Thtif bitf are uted to select the destination 
register for the next ectioni for « writt# the 
nejct byte is written into the register selected 
by the pointeri for a read* the next read access 
is to the register selected by the pointer. 

These bits are encoded to provide 8 comwands to the 
Sibl • null command* I - Send Abort iSDhC mode only 
not used by console)* 2 - Reset external/status Interrupts, 
3 • channel reset* 4 - reset receive interrupt on first 
receive character* 5 • reset transmitter interrupt pending, 
6 • error reset, 7 • return frow interrupt. 

These bits are used to encode four CRC logic reset 

cowmandsi • Mull coinntand, 1 - reset RX CRC checicer, 

2 - reset TX CRC generator* 3 • reset sending CPC/sync 

latch, only the null command Is used by the console. 



External Interrupt Enable allows modem control status 

changes to cause an interrupt. 

Transmit Interrupt Enable allows tbmt interrupts 



Status Affec 
to be encode 
the various 
service rout 
RX Interrupt 
controls the 
Rx Interrupt 
only. 2-1 
error affect 
Characters, 
T 

7 

? 



ts Vector allow 
d into the inte 
interrupt condi 
ine through the 
Modf bits prov 
action taicen o 
s Disabled. 1 " 
nterrupt on all 
s vector, 3 • 
Parity Error do 



s the interrupt status 
rrupt vector. This allows 
tions to point to the proper 

use of a dispatch tabie, 
ide and encoded comman^ that 
n a Receiver interrupti • 
Rx Interrupt on first character 
received characters, parity 
Interrupt on all received 
es not affect vector. 



NRITC REGISTER 2 

This is the internal SIO interrupt vector register. This Is a 
progranmable register that can be used hold a basic pointer for a 
dispatch table, coupled with the assertion of the sav bit (bit 2 
of Write Peg I), the various interrupt causing conditions can be 
directed to the proper subroutinf. For example, if a dispatch 
tabie were constructed with the following informationi 
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XXX X00 Bait addrtss 
XXX X03 BafC addrtti 
XXX X04 Batf addr«ft 
XXX X06 Baft addrttf 

XXX X10 Batt addrtft 
XXX X12 Batt tddrtif 
XXX XI4 Batt addrttf 

XXX Xi6 Baft addrttf 
Tht lamt fctnario «o 
programntablt 6 bit 
typt inttrrupt vteto 
to ftort tht low 
proaranvtrf imtginat 
for thiff Rtehanltn). 

WRITE REGISTER 3 



• polnttr 
♦2 • Point 
♦4 • Doint 
f$ - point 

♦10 • poin 
♦12 • poin 
♦14 • poin 
♦16 • poin 

uld apply t 
rtQlfttr 

r but rttht 
bytt poin 

ion c«n bt 



for Rtmiin tpmt strvlct routine 
tr for RtiPlln Modem control service routine 
tr for Rtfflin Receive data available routine 
er for Refflln tpeclal rteelve condition 

routlnt 
ttr for CTY TBMT ftrvlct routine 
ttr for CTY Modtm control routine (not uatd) 
ttr for CTY receive oata avail routine 
ttr for CTY ipeclal receive condition routine 
LOCtlNl and LbCHN2, Thlf is « 
that doei not otntratt the PDP-11 
r provldef a handy dandy register 
ter for the ditpateh table (a 
counttd on to aehltvt othtr ufti 




1 
2 



RECEN 

SYNLDXN 

ASM 



3 RCRCE 

4 EHM 

5 AUTO 



6 
7 
HRXTE 


RBC 
RBC 1 
REGISTER 4 





PAREN 


1 


PE/-0 


2 
3 


SB 
SB 1 


4 
5 


SYMO 
SYMO 1 


6 

7 


CLCK 
CLCK 1 



Receiver Enable, 

Not used 

Not used 

Not Uftd 

Not Uftd 

Automatic wode enable, DCD and CTS becowe the enable 
fignalf for RX and TX retpectlvely. 
Rtetiver Bits tier Char teltcti 0-5 bitf# 1-7 bltf# 
2-6 bitf, 3-8 bits ptr character. 

Parity Enable 

Parity Evtn (when tet)/ Parity Odd (when cltar) 

Stop Bit seleeti • not used, 1 - 1 ttop bit per 
character, 2 - 1,5 stop bits per character, 3 - 
2 stop bitf per character. 

Not Uftd, 



Clock divisor select. Always set to I (0i) for 
JUPITER use, - XI ClOcKf 1 • X16 clock, 2 - X32 
clockf 3 • X64 clock. 
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MRXTE REGISTER 5 

TCRCE 

RTS 

-SDLC 

TX EN 

BREAK 

TBC 
TBC 1 

DTP 
URIIE REGISTER 6 

WRITE REGISTER 7 
EAD REGISTER 

RCA 

IP 

TBMT 

DCO 

S/H 

CTS 

sc/s 

B/A 



Tx CRC Enable • not used. Set to 0, 

Request To send, set « ON, Ciear a OFF, 

Not Uied, Setting does not matter 

TraniJditter Enable, 

send BREAK character. The BreaJc character 
if lent for at long as this bit is true. 
TX Bit Counti 0-5 bits (or les8)» 1 • f blts# 
2 • 6 bits* 3-8 bits per character. 

Data Terwlnal Ready, Set ■ on. Clear « off. 
Not used. 

Not used. 



Fx Character Available, coniBonlv called Receive 

Data Available'^ 

interrupt Pending, Available only on CTY and loclini. 

Always set to in PEMLIN and L0CLIN2, 

Transmitter Buffer eMpTy, 

Shows the state of PCD signal at time of last 

external Interrupt or following execution 

of command 2, 

Not used in JUPiTEP. 

State indeterminate, must be ignored. 

Shows state of CTS as in DCD above. 

Not used in JUPITER, 

State indeterminate, must be ignored. 

Break character detected. 
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READ REGISTER I 



1 
2 
I 



ALSENT 



RC 
RC i 
RC 2 



u»id for ciia<jno»tlc purposei to deterinine tf^at tht 
TranfBtit shift r«9l»ter is empty. (TBMT true 
coupled with thlf bit indicates that 
the Transmitter Is DONE), 



5 

6 



PE 

ROE 

C/FE 



7 Eor 

READ REGISTER 2 

((More D«t« will be provided)) 
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The I/O-BOX interface consists of up to 192 16-blt registers that 
C«n be rtad or written by the console processor. The actual 
register descriptions and addresses are described in the I/O box 
Cnolneerino Specification. The i/o<-Box includes the jupiter 
Diagnostic paths* the console to cpu path throuoh the l/o box, 
the console to TTt"Bus PORT path, and the Environmental 
lonitoring logic. The Interrupt requept level presented to the 
console sub-system from the I/O iox Isi 

Level 4 - CPU to Console Interrupt request. 



APPENDIX A 
ADPBE8S BErEPENCE CHAPT 



Tht foliowinq <Jatt •tttmpti to provide a quick reference for the 
Wrtsflnflt vector eddratf and interrupt priority of each device 
n tht inttrnal coniole fubtvftem but, 

US FUNCTION COMMON INTERPUPT iNTERRUPf 

DDRE8S (REAO/WPITE) MNEMONIC PRIORITY VECTOR 

7 776 PROCESSOR STATUS WORD 

7 774 STACK LIMIT 

7 772 PROGRAM INTERPUPT REQUEST 

7 770 I 

. • > DEC RESERVED 

7 720 I 

7 7t7 USER P6 CSP) 

7 7t6 SUPEPVISbP R6 (SP) 

7 707 I R7 (PC) 

7 706 KERNEL P6 (SP) 

7 705 > P5 

7 704 ) R4 

7 703 ) GENERAL R3 

7 702 > REGISTEP R2 

7 701 > SET Pt 

7 700 ) R0 

7 656 \ 

7 654 I 

7 652 i 

7 650 > USER ACTIVE PAGE 

7 646 > ADDRESS REGISTERS 

7 644 I 

7 642 \ 

7 640 I 



ADDRESS REFERENCE CH*Rf 



Pagt A-2 





616 






614 






612 






610 


> USER ACTIVE PAGE 




606 


> DESCRIPTOR REGISTERS 




604 






602 






600 






576 


) STATUS REGISTER 2 




574 


} STATUS REGISTER 1 




572 


) STATUS REGISTER 




776 


I/O Box 




200 


lnt«r<ac« Regiitfirt 




056 


reserved 




054 


Baud Rate Gen 




052 


Cent/Stat Regieter 




050 


Data Regitter 




046 


reaerved 




044 


Baud Rate Gen 




042 


Cont/stat Realiter 




040 


Data Register 




036 


reserved 




014 


Baud Rate Gen 




032 


Cont/stat Register 




030 


Data Rtgisttr 




026 


reserved 




024 


Baud Rate Gen 




022 


Cont/stat Register 




020 


Data Registar 




016 


reserved 




014 


Baud Rate Gen 




012 


Cont/stat Register 




010 


Data Register 




006 


reserved 




004 


Baud Rate Gen 




002 


Cont/stat Register 




000 


Data Rtgistar 




406 


Multipurpose Reg. 




404 


DisK Addr Register 




402 


Bus Addr Register 




400 


Cont/stat Register 



R/W 

R/W 



W 

R/W 

R/W 

w 

R/W 

R/W 

W 

R/W 

R/W 

w 

R/W 

P/W 

w 

P/W 

R/W 

W 

R/W 

R/W 

R/W 

R/H 

R/W 

R/W 



lOB 



(INTER- 
CONSOLE) 
L0CLIN2 5 



(DN2W) 
LOCLINl 5 



CSLVT 



KLINIK 5 



CTY 



EMM 



(R102) 
RtB 4 



344 (lOB ATTN) 
340 (lOB ERR) 



32f (SLU 2 Chan 8) 



320 (SLU 2 Chan A) 



310 CSLU 1 Chan 8) 



310 (StU 1 Chan A) 



300 (SliU Chan B) 



300 CSLU Chan A) 



160 
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772 356 














772 354 














772 352 














772 35« 




USER ACTIVE PAGE 










772 346 




ADDRESS REGISTERS 










772 344 














772 342 














772 340 














772 316 














772 314 














772 312 














772 310 




USER ACTIVE PAGE 










772 306 




DESCRIPTOR REGISTERS 










772 304 














772 302 














772 300 














771 400 




Port Sean 8«lcett 


R/W 


EMM 






771 200 




CSL PantX Inttrfict 


R/W 


CPI 






771 104 




Dlft9 Cent Rt9littr 


R/W 


DIAGCR 






771 102 




M«int Error Re9 i 


R/W 


MTERl 






771 100 




M«int Error Reg 


R 


MTER0 






771 002 




TOY Data Rtgisttr 


R/W 
















6 


100 


(Interval Timer) 


771 000 




TOY CRd/Stat Reg. 


R/W 


TOY 5 


3S0 


(Shift Done) 


770 777 




Non«VolatUe 










t t 




(Battery-Backed) 










770 000 




RAM 


R/W 


NVRAM 






767 776 




I/O Page 










1 i 




Reiident 










760 000 




ROM 


READ 


ONLY 










> Power rail 


READ 


ONLY 7 


024 








} Bui Error 






004 





APPENDIX B 
F«U FUNCTIONAL DESCPIPTION 



B,l OVCPVZEH 

Thf r»ii Chip is • I6»bit LSI Bilcroprocesior with pdp-U/34 
functionality. It can «Uo eiteeutt FPU floating point 
inatruetioni and tht DEC atanoard 168 coniittrclal instruction SET 
(CIS), Tht Chip sat is comoosad of thrae aiffarant types of 
chipasa Tha Data chip (DC302) Is tht prln'ary data path. It 
contains POP*ll rtglsttrSf scratchpad rtglstarsf and tht general 
purpose ALU, The Control chip (DC303)» of which there are 
several difference Riieropro^rammad versions^ contains the control 
store in PLA and POH terips and the microprogram seauenclng logic 
necessary for inaeroinstructlon emulation. Note that in Its 
native language thf r«ll,cl)l^ fe| |s not a Pnp*ll, The chip set 
emulates PDP*11. wyotpitffnrf tnns by executing an appropriate 
string of iiUffltpiriiMttlOPlt fhe Memory Management chlP CDC 304) 
not only contains the necessary registers and arithmetic logic to 
iiplenent 18 and 32-blt adrassing# but also contains the FPU 
floating point register file. 



8,2 DATA CHIP 

The Data chip contains the PDP*U general rtgisterSf several 
scratch pad registers^ the proctpsor status word (P5)f the ALU» 
and the conditional branching logic. This chip performs all 
arithmetic and logicel functions* handles data and address 
transfers with the external work (except relocated addresses)* 
and coordinate most interchip communication. 
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B,3 CONTROL CHIP 

Thf control chip containp the microprogram sequence loqic 
and 552 wordf o£ microprogram ftorage in PLA and ROM arrayi* The 
dlfftrenet mlcroprosramied versions o« Control chips iwolewent 
difference macrolnstruetion sets. The base control chip 
(303*x0n« emulates the basis PDP-U instruction set and provides 
the conaole function (OPT), T«ro additional Control chips 
O03«x02»-x03} implement the 46 FPU floating point instructions. 
Six other chips (303»x04» -xas, -x06, -x07# -x^S, -x09) eumulate 
the 24 instructions in the Commercial instruction set (CIS), 

The control chip numbers conelst of several field. The 
*303* indicates the generic type of r-H chip, in this ease the 
control Chip, The "x* indicates the latest shlppable revision. 
The final two numbers designate the microcode contents* 



B,4 MMU CHIP 

The Memory Management unit (m«u) performs two unrelated 
activities! not only ^does it provide the memory management 
function* but also contains the necessary registers for FPU 
floating point execution. in the first capacityf the chip 
provides dual mode capability (User instruction Space, Kernel 
Instruction Spaee)# for address relocatln of a 16 bit virtual 
address to a 18 or 22 bit physical address, The wmu chip 
contain! the required error detection logic to provide 
sophisticated memory protection features such as read/write 
access eontrol* and page length limits. In addition all the 
necessary memory management data registers ere in this chip. In 
the second capacity* the mmu chip merely provides the 366 i6-blt 
registers needed for operand storage* status Information storage, 
and scratchpad areas during floating point operations. 



B.S CHIP ST8TEM ARCHITECTURE 

The signals that the chips use for communication among 
themselves and to the external world can be broicen Into three 
categories! DAL* mib* and discrete signals. The OALCData 
Address Line) and mib (Microlnptructlon bus) busses are 
tl«e»muitiplexed, bi-directional interconnects. They are 
time-muitiplexed In that they each have two Independent 
definitions during the clocK cycle. During the first half of a 
cylcle* clock-high time* the DALs are used to transfer data to or 
from the chips. This data could be a PDPoU macrolnstruetion* a 
16 bit physical or virtual addrress* or some form of numerical 
data. During the last half of a cycle, clock^low time* the DALs 
are used to transfer a relocated address or service Information, 
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fhe ;>eloeattd addreis it th« 18 or 
16«bit virtual addraas which wat 
tha praetdinq eloe)c«hiqh tima. sa 
asynchronous systas) iaval statu 
tha pystam interfacai it is c 
conditions* powar conditions and 
is latchad in the Control chip 
■icroceda flow. Tha MiB is simi 
eleclc<*le« tlma* a naw wifroinstruc 
tha aetiva control chip to tha 
Chips. During tha naxt clock-high 
control inCormation basad on this 
control in«or»ation on tha mib 
dadieatad linasf aach with a soeci 
net tina-multiplaxad. 



22 bit tr 

driven by th 

rvica is both 

s inforwation 

onposad of 

halt. The s 
where U is 
larlv tl»e-mu 
tion travels 
Data chip and 
tlfpe* the Da 
wicrolnstrue 
. The disc 
lie weaningp 



anslatien of the 

e Data chip during 

synchronous and 

Which is drive by 
Interrupt!, error 
ervice information 
usad tp direct 
Itiplexed, During 
along the mib from 

all othar Control 
ta chip generates 
tion and transmits 
rate signals are 

that isr they are 



TABLE 1.1 
FUNCTIONAL SUMMARY OF F-H COMMUNICATION BUSSES 



CiflrltBhUh SXmm 



tinrkmlQii XioA 



DALst a macroinstruction» 
a 16 bit physical or 

virtual address* 
or nuRberical data 



a ralocated address* 
or service data 



MlBt control information 



a iricroinstruction 



B,6 F»tl CHIP SET INTERCONNECT 

The following sections give a chio by chip deseriotlon of 
the F-u chip set interconnect. 



B,7 DATA CHIP PlNbUT 
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B.7,1 Clofiit (CIK) 

Thf d«t« Chip uief a single high voltage clocK to control 
internal iunetloni and aynchroniie thtm to thee external 
environment. 



B.7,2 aa£i/lf1ririll IJLAAA (DAL<15t0> 

The D*L*i are uied during elocK-hlgh time to tranafer 
data»addreif iniorwatlon to or frowthe date chip, Thli li 

achieved by the execution of an input* Output* or Addreae 

nleroinatructlon. During addreii relocation cyciea* the DALi are 

uied during clocle«lo« tine to Input the relocated addrtsi to 

decode for a poailble explicit reference to the PS (bus address 

egual to 777776 in I8«bit wode or 17777776 In 22-bit mode). 



Bt7«3 MJcrninitigucttnn Mum (mzb) 

The MIB rtceives microinstructions from the active^ control 
Chip on lines <i5,0>. The microinstructions are valid during 
.■lA^h-l^ff tine and are latched on the rising edge of cloc)c. 

<!5,0> convey the following 



During glftclf hlqti tine* mtbs 
control inforRttient 



•JtMS (MIB <15>} 
•MME is latched on the falling 
the only mib conotrol signal h 
Chip, It is asserted lo« by th 

to Indicate that the virtual • 
by the data chip will be rtloca 
(clocic*lew time) of the a^dr 
the data chip turns^ on its 
cloe>c*low time to Input th 
addrtss* The new address is 
explicit addressing logic to 

The -MME 



reference to the P5. 
non«address cycles. 



edge of elocK. it is 

ot generated by the Data 

e MMu or external logic 

ddrcss being transmitted 

ted during the last half 

ess cycle. Accordingly* 

DAL receivers during 

e externally generated 

evaluated by the PS 

Check for an explicit 

input is ignored during 



•miXX (NIB <14>) 
The low assertion ofthis signal Is Intended to be used 
for system initialisation, its activation is microcode 
controlled. The currtnt microcode asserts ^-Initf 
during the power up sequence and when executing the 
PDP"11 PESET macrolnstruction in Kernel mode. The 
length of Its assertion is 42 x (clock period), it is 
then cltared for 366 x (clock period). 
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e* intirrMBt Iclcaniltaat (iak) (mib <n>) 

Whtn thii ilQnal it atferttd high, it indicates that 
tht dttt chip li lervlcing «n Inttrruot. Exttrnal 
logic ihould pl«c« • vector in tht V)M§ btforo the end 
of the elocK-high cvcle in which thif lignal If 
afierted. under microcode control the Date chio then 
puihft the old PC and Ps onto the etock and reads the 
new PC and ps at the vector location, 

d. kzMOei iliOM C«BA) (MIB <il>) 

When low, thia^fignal indicate* to the, control chip(i) 
that the ■pacified branch conditiona for a conditional 
Junp nicroinitruction have been aatisfied. Thii fignal 
ii generated by comparlno the branch conditlont 
specified in the mierointruetion to the PS or ALU 
status. The set of status flags chosen is determined 
by the particular Jump microinstruction executed (Data 
chip spec section 3.3.9,6) • Note that the logic which 
generates this signal compares the existing branch 
conditions to the microinstruction every cycle. This 
is dene no matter what particular microinstruction is 
being executed, HeneOf |he control chip(s) must decode 
when a conditional Jump is being executed to know when 
to sample -BA, 

e. ^Amct $MtB <7>) 

This signal goes low at the beginning of an I/O cycle 
and high at the conclusion of the cycle. That iSf it 
goes low when an address is on the dals* during the 
execution of an Address microinstruction, it then 
returns high after the data transfer has taicen place, 
during the execution of the concluding input or Output 
microinstruction. This signal is needed by tha mmu and 
can be used externally for bus control, 

f. irtdfin/TfiBur?Oyt (aio<2i0>) (mib <12,9,9>} 

This 3»|tt encoded Output gives the following 
information about the present microinstruction cvclei 
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TABLE 3,1 
AIO <2I0> CONTROL CODES 



>|0. 




ANO 



Microlnitruetlon 
Addffis 



ARW 



2 

3 



APQ 



«4 



•5 



#6 



OOUTB 



DOUT 



DIN 



NOP 



Addrest 



Unusta 



Addrtis 



Output 



output 



Input 



«ll txetpt 
Addr«ii« 
input* or 
output 



a data wrltt only optratton 
to follow, (During thli cvclt 
an addreis is transmlttod by 
the Data chip,) 

data r«ad/modlfy/write 
optration to follow, (;Durlng 
this cvclt an addreis is 
transmitted by the Data Chip.) 



a data read only operation to 
follow, (During this cycle an 
address is transmitted by the 
Data chip,) 

the Data chip is oerforwlno a 
byte output operation, (During 
this cycle a byte of data is 
transmitted by the Data chip.) 

the Data chip is performing a 
word output operation, (During 
this cycle a word of data is 
transmitted by the Data chip.) 

the data chip is performing an 
input operation, (During this 
cycle a word of data is read 
by the Data chip.) 

no Data chip l/o operation is 

performed. 



eTheie control signals are forced to nop if an input or 
Output microinstruction is executed when the explicit 
PS address mode is active (section 2.4), i.e,# if the 
PS is being referenced by its I/O addressi the input 
and Output AIO codes are overriden to the NOP Aio code. 
This information is needed by the control and mmu 
chips* and can be used for external bus control. 
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1 
i 
1 
1 



UM*i id^XAli 2«At C«NATEST) (MIB<10>) 

Thif flgnal is for ttit ourposti only, Th« Data chip 
holds It continually disabled (-natesTsI) to ansure 
nornal operation of tha Control ehipCs). 

iaCftnfrbl CX<2t0>) (mib<6i4>) 
Thf 3«bit X»Control output tncodes tha following 
inforwatlon for usa by tha control chlp(s) and tha mmui 

TABLE 5,2 
X Control Codas 



X 




1 

1 

1 





1 
2 
3 
4 

S 
6 
7 



XLHTS Load Subroutine Patum 
lnfor»«tlon 

ZLIP Load Instruction Pe<jlstar 

XSQV StacJc Overflow 

XUMDE Not Kernel 

XLPSPT Load PS <7t4> 

XLPSP Load PS <7i5> 

XLPST Load P8 <4> 

• NO operation. 



i, fiananl Buiaoit nutBufs (Gpo <3t0>) (mib <3i0>) 

Tha 9enarsl purpose outputs are for use In eicternai 
system control, Thay are activated by bits In tha 
control field, bits <7i4>, of the INPi and OUTI 
wleroinstructloni, 

microinstruction bit <4> gat GPO (mib <0>) « 1 

wlcroinstructlon bit <s> gat GPO l (mib <l>) « 1 

fBlcroinstructlon bit <6> gat GPO 2 (MIB <2>) « I 

iBlerolnstructlon bit <7> set GPO 3 (mib <3>) ■ I 

Tha following definitions describe GPO codes used in the 
current wlcroeode, 

TABLE 5,3 
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C«rrtntiy Dtflnta gpo codei 



GPO 3 2 1 
(INPX aetivattd eodti) 















(OUIZ «etiv«tfd eod«f) 



Input power up and HALT instruction 
optloniCiicrocodt acronyfi" option) 

turn on runilght aftar Instruction 
fatch and aftar echoing cbaractar in 
»lero«ODT» (microcode acronym- 

SUNLIGHT) 







1 
1 

1 



1 1 

1 

1 

1 1 



toggle halt line fllp»flop on CPU 
board during mlcro-ODT, activated by 
the ODT "H* comroandf Cmicroeode 
acronym* halttog) 

clear the event line cloctc interrupti 
Microcode acronym- clbCLK) 

clear the power «ail interrupti 

(microcode acronym- clrpwb) 

latch upper 2 blti of l8-bit address 
during micro-ODT# these 2 bits come 
from the oata chip CA*2,9)f (microcode 
acronym-ADDRie) 



B.7.4 iMak Htlifft UU (BSIO) 

BSzd is driven every clocJc-high 
deterained by "ANOing" oaLs <l5tll>, Thu 
an active signal on this line indicates e 
page* the too 4K words of the memory 
address relocation is occuring* the mmu w 
eppropfiate* during clecK*low time* It 
explicit reference to the PS. B8Zb can b 
bus control* however* it should only be 
nicrocyclef since the Bsid output . d 
Indisoriminately every time the dal drive 



time. Its state Is 
s during address cycles* 

reference to the I/O 

address space, uhen an 
ill assert this line* if 

is used to checK for an 
e used externally for 

examined during address 
river is turned on 
rs are enabled. 
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B,7,5 Biiahlt mUmmm ("OO) 

Thii aetivt«low input if ui«d for ttiting purpoies only. 
For normal optrttlnot it is tied inactive high with an internal 
pull*ui> retlitor. 



B,8 CONTROL CHIP PINOUT 
B.8.t OmcK (CLK) 

The control chip uses a linole high voitage clock to control 
internal functtom and to aynchroniie then to the external 
environwant. 



B.8,3 Data/irtrtrtii Xifiu (O&l <i5t0>) 

The DALi are the inputi to the pir and the control chip PS 
datai During aipproprlata cloclc-high intervalsr they uaed to load 
a naerointtruetion into the PIR or data into the interrupt 
Priority and T»bit latchei (teetin 3,4), during appropriate 
clook*lo« timet* they a^e used to load service information, 
Follevlng aye the definitions of the service inputs in the order 
of priority in which they are handled, (highest to lowest)) 





mm^tiimm n 


>mfinifinn hri 


tliLt . 


<0> 


•DCOKl 


Power-up signal 


I 


<4> 


eCTLERRi 


No active control chip 


1 


<3> 


«H»«U£RR| 


Memory Management abort 





<l> 


«BUSERRt 


System Bus timeout 
error 


I 


<a> 


•PAReRRt 


PARITY ERROR 


I 


<6> 


«8PARC| 


Causes an unconditional 
Jump to Control chip 3 
loeoation 76 





•• 


tBITI 


T»bit set 




»• 


STKOVFl 


StacK overflow 




<7> 


PWRFt 


Power»fail signal 


1 


<8> 


INTR07I 


Priority Level 7 
interrupt reouest 


i 


<ia> 


IVENTI 


Event line interrupt 
reguest (priority 
level^6) 


1 


<9> 


INTRQ6I 


Priority Level 6 
interrupt regueit 


1 


<i0> 


INTRQS) 


Priority Level 5 
interrupt reguest 


1 


<ii> 


INTRQ4I 


Priority Level 4 


I 
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inttrrupt request 


<s> 


HALT! 


Hilt reauett 


•• 


«AITl 


Walt request 



« Asynchronous «bort"C«usinq strviee lnouts» i.e. these 
eenditions must externally generate peset (section a,2,5}. 

»• These service bits are aenerated inside the control 
ehiost They ere the outputs of the respectively nawed 
Internal fllp-floos. 



B,8,3 iicfflninittuciioa Ma (mzb <i5.0>) 

During ^^^'■t-!"^ time the active control chip drives the mib 
with a nicreinstructlon. All Conrol chlPSr active and inactive* 
concurrently use the hib to input and latch the microinstruction. 
The latched nlcrolnstructlon is used In all control chips to 
initiate various Internal activities^ These activities Incllude 
leading the PXR with a »acroinstructlon# updating the Internal PS 
InforBatiohf or In the case of Unconditional Jump 
microinstructions* enabling the Chip select Logic. 

During f ^"'■'rrhf?'? tin<e control Information Is received on 
the MIB from the Data chip, it is latched on the falling edge of 
clock. The signals used by the control chips ere interrupt 
Acknowledge (lAK) (Mib <U>)# Branch Allow (-BA) (mib <M>y, Next 
Address Test (-naTEST) (mib <10>)f Address/lnput/output (AIq <i>) 
(MIB <9»i and x-Control (X <2|0>) (mib <6i4>). The control 
informetion Is defined In the Data chip pinout (section 5,1,3), 



B,8,4 aim 

This initiall«ation input Is used by power up logic and 
abort logic to start the microprogram at a known point,, RESET 
activates the chip select loaic of control chip "0" and disables 
all other control chips* m addition* it causes service 
InfOfaiation to be loaded into all Control chips. The microcode 
routine afsociated wtlh the highest priority active service bit 
is then executed. 
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B,8.5 MiakU JOB Drivtfi ("Dmis) 

The - DMIB input It Uitd for chip tufting only, it li tied 
ln«etlvt high for normal optrttion with an Inttrnal oull up 
resiitor. 



B.8,6 Caia AMlM£X (-CSEL) 

Thif control signal It haia low bv tha actlva control chip 
to indieata that It it currtntly telacttd and eontrelllna tha 
nlcroprogran taqutnea, «C8El It a common line drive by each 
Control Chip with an open drain buffart the non«attertlon of thlt 
tl9n«l indicatft th«t no chip it currently telectadi in other 
wordt# a Control chip error (CTLERH). This condition ghould be 
utad by external logic to generate the RESET lignal which will 
rettart the microprogram at known point Ctectlon A. 2, 6). 



8,9 MMU CHIP PXNOUT 

B,9.1 CiaH (CLK) 

The MMU utet a tingle high voltage clocK to control Internal 
functient and to lynchroniae them to the external environment. 



B,9,2 Dau/iilfiraii Homm (oal <2it0>) 

The DALt ere the input/output to |he regitter filet. For 
floating point operatlont and explicit PAR/pdP referencet* data 
and addfettet art trantmitted and received on thete lines during 
clock«hiah time. For addrett relocatm eyelet* the virtual 
addrttt if received en the DALt <1S|0> during clocK*high time. 
The phytlcal addrett it then trantmitted during the following 
clock-low time on DAtt <17|0> for 18-bit addrettlng and <21i0> 
for 2a-bit addrettlng, DALt which are unuted during an output 
operation are forced to «ere. For example DALt <2U17> would be 
lero for the reading of a floating point regitter or an explicit 
PAR/PDR reference. 



B,9,3 iiSflfalniuuFtion Mai (Mxb <is»i2f9i4>) 

During clock-low time the mmu receivet microinstruction bits 
<12f9)4> from the active Control chin. They are latched on the 
rltlng edge of CLK, Thete bitt are uted for internal control. 
During clock-high time control tlgnais are received from the date 



F-11 FUNCTIONAL DESCRIPTION Page B-12 




B,9,4 hMok ill if t MQ (B8I0) 

tht •••trtlon Of BSIO Indlcatfi « r«ftr«nee to tht I/O pagt, 
tht top 4K wordi of the addrtsa ipact. During clocK-hi^h tlma 
this tint if an input. It it ntedad to dteoda lor axpllcit I/O 
bus rtfartncas to the intarnal mmu ra^istars. During elocK-low 
tilt it is «n output, Tha assartion of BSIO during relocatad 
addrass evelas again Indieatas a rofar«nea to tha I/O pagt. It 
is usad during cloeK«lov tlma by tha ^m and tha Data ehlo to 
ehacic for an axpllcit rtfartnca to an intarnal registart 



B«9,5 M«A&U JUUI aJUJU (-OMMUS) 

Assertion of this active low Inout when the clocK Is high 
disables the DALs <1S|0>, BSIO* and -abopt output drivers for the 
renainder of the cycle. External logic cann use this line to 
block internal register accesses roo to suppress relocation 
outputs. It also informs tha mme logic that any ensuing 
relocation operation Is being externally controlled, this Is 
necessary when l§*blt OOT Is lmpie»ent«d (section A.2.9)> in 
order to insure nor»al operation when such external logic Is not 
active* the •DMMus Input Is internally driven inactive high whan 
the clock Is low, and then sustslned by an Internal 
pulluporagister. 



B.9,6 uaa 

This output becomes active low during clock-low tl«e of an 
Internally active relocation cycle if an abort, condition occurs 
as a rosult of a page violation* a writo violation* or a page 
length error. The purpose of this signal Is to rtset the control 
chlp(s) and to generate an •MMUfPR service signal. This signal 
can also be ustd to reset external bus control logic, Nott, 
however* that this output is blocked when the "Dmmus input Is 
assorted. The -abopt output is perecharged to its inactive high 
state at the beginning of the next cvcle (when the clock goes 
high)* and the sustained by an Internal resistor. 
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B«9,7 itim AmU1» (-MPCPLY) 

The MMU Chip atttrts th« actlvt-io* • mreply output during 
I/O eyciap (whtn th« clocK It high) in rafpontt to din, dout, our 
DOUTB fionalt Cftt MO <2l0> inputs) If « PAR/POP Or Status 
Pegiittr in tha mmu chip it axolieitlv addrattad by itt ohyeiai 
but addrttt. It ean ba utad to tatitfv tyttam but I/O protocol^ 
Note in ttetlon A, 3.1 that tha naxifflun tpaeiflad aecatt tima for 
•MREPLT ^« 9ra«tar than tha minlmun tpaetflad clocK-hlgh tlma. 
Accordingly* axtarnal logic may hava to axtand tha clocK-high 
period dorlnf but eyelet until •mpiply it received. The -MREPtY 
output It Internally precharged fo Itt inactive high state whan 
the eloex 9oet low* and then tuttalnad by «n internal rttlttor. 



B.9,8 ^Ejtitnal MM Mu BnihU (-ubwap) 

The -UBMAP output tlgnal it derived from control bit <5> In 
Statut pegltter 3, The open-drain outout buffer pullt the •UBMAP 
signal lew If 8P3 (5) it stt. An external resistor must be 
supplied to pull this tlgnal bacK up. 



B.10 CHIP INTERACTION 

B,l0,l F-U Chip set configurationt 

The intent of thlt ttction It to clarify how the three 
different typet of F»ll chlPt work: together and what their 
coabinea abllltlet yield, Firtt the batit combination of Data 
chip and Control chip will be pretented. Then meiBOry management 
will be examined. Finally, floating point end CIS operation will 
be diteutttd. 



Btl0t2 Data Chip/Bate Control Chip interaction 

The Data chip/Bate Control chip combination relizes a 
multichip PDP*U microprocessor with expandable microstore. The 
date Chip/control chip rflatlonshlp is basically that of ALU and 
sequencer. The Data chip Is an ALU and eontrollert The control 
chip is a mlcrosagutncer and microstore. Figure 6,1 illustrates 
the overall operation of the Data/control chip combination. The 
followina sequence gives an overview of their operation, 

1, Fttch macrolnstructioni both the Data and control chips 
receive and latch a macroinstruetlon. 
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2, Execute »icro»fqutncei the Control chie transmits « 
specific fequence of wlcrolnstructions to ewulate or 
service the latched macro»ln«or»ation (a 
microinstruction or servlce^data)f simultaneously the 
Data Chip recflves the microinstructions and perforn't 
the appropriate arithmetic* logical* and control 
functions, 

3« service! il a service condition has been asserted* the 
control chip loads the service data and the chiD set 
returns to itep (3). I£ no service is pending the chip 
set returns to step (l)« 



In the present discussion just the Base Control chip is 
being consideredi however, all the control chips interact wtlh 
the Data chip in the same manner. They differ only in what 
macrO"level information they can decode. 



The following detailed emulation of the CLB 
macrolnstruction will make the preceding process clearer. 



no 



QLi 



PART 11 MACROINSTRUCTION FETCH 



«low 



transmit ADR2 PC wicro- 
initru^tion on the mib# 
(this instruction causes 
memory to be addressed 
by the value in the PC and 
the PC to be incremented 
by 23 



high 



latch ADR2 PC micro- 
instruction from the 

MIB 

execute ADR2i put PC 
on the DALs» increment 
PC by 2# output control 
signals (AI0# X» •SYNCF* 

•BA# 8810} 



latch control information 
from the mib 



low 



transmit INPi micro- 
Instruction on the MIB 



latch INPI microin- 
struction from the wiB 
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high •xtcutt INPI microin- 

•tructionr Input th« clp po 
wtcrolBftructlon from th« 
DALs and output control 
lianaXf CAXO# x* GPO* 

•StnCf, -BA) 

V latch wacrolnitruction latch macrolnitruction 
from tha DALi trow tht DAL« and control 

information «ro» tht mib 

♦The ttr»f in thii column dtflne the atate of the clock linei 
low ■ clock voltage at a low, high a clock voltage at a high, 

* ■ t fifing edgei v ■ a falling edge, 

PART 21 MACROINSTPUCTION EMULATION 

low transmit CLR wlcroinetructlon 

on the MIB 

• latch CLP mieroinatructlon 
from the Mil 

high execute CtP microinitructloni 
clear the regitter which ii 
specified in the latched 
macroinitruction and transiit 
control lignali (AZOf x# 
•SYNCr, -BA) on the MIB 

V latch the control information 

from the MIB 

The chip aft now goei to eerviee* on the next rising edge the macro 
level service data is clocked into the control chip from the DALs. If 
no service is being requested, the machine falls through to the 
macroinstruction fetch sequence, if service is being requested, the 
apprepriatt trap sequence is executed. 



B,t0,3 Memory Management interaction 

Mhen the mmu is used for memory management, it supplies the 
reseurcei for 18 and 22 bit addressing^ ^hen it is added to the 
Data chip/control chip(s) svitem, one additional communication 
situtation ariies. This situation is when an address needs to be 
relocated. The interaction is depicted in the following 
sequence! 

Relocated Address Interchio Communication 
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CI4 

nign 
(during 
ex«ettt<" 
ion oc 
an add* 
rail 

■leroln« 
atruetion) 



UMtM CftJB 

Output tht addrtst on tha 

DAta and BSIO* output tna 
proptr AIO coda («§ wall aa 
all othar eodaa) on the mis 



Mil Cbiln 

datect an addraaa cycle 
by looking at the Aio 
eodatr ataart -mme 
(MIB IS) to indicate a 
relocated addreia cycle 
and input the addreaa 
£rotn the DALa and BSIO 



low 



latch -MME (thia telle the 
Data Chip that the mmu ia 
relocating an addreaa) 



generate the relocated 
addreaa and trananit it 
on the OALi and BSIO 



latch the relocated addreaa 
front tha DALi and BSIO to 
check tor en explicit 
reference to the PSW 



latch the internally 
relocated addrasa to 
check f^ an explicit 
reference to a PARf 
PDfi» or atatua regiater 



If memory nanagemant la diaabled» addr 
all othe inicrocyclea. If it ia enabled* it 
the addreaa cyclea of the baiic chip intera 
it chanofa whan the addrett on the.DAta 
being valid towarda the end of clock«high t 
be exanined towarda the end of clock" 
cloek*»lo« time nutt be lengthened from tbe 
nonralecated cyclea, Thia if required to 
operate. Thirdly* aerviee can't be on the 
%t a relocated addreaa* Due to the 
licroprogranmed, the chip aet win not lead 
relocated cycle. in additiont the eye 
drive the DALa with aerviee data at thia ti 



eaa cyclea proceed aa 

adda three changea to 
ction, Firat of all» 

ia valid, Inatead of 
ime* the addreaa muat 
low, time, secondly* 
minimum apec value for 

allow the mmu time to 
DALa at the tame tima 
way in which it ia 

•ervice data during a 
tern interface muat not 
me. 



